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Abstract - , 

The objective-item Bank presented covers 16 sections 
of four subject areas *ift each of four. grade levels. The four areas 
are:. Language Arts, Math, Social Studies, and Science. The four grade 
level 8 are: Primary, Intermediate, Junior High, and High School. The 
Objective-Item Bank provides school' administrators with an initial 
starting point fop curriculum development and with the 
instrumentation; for program evaluation, and offferq a mechanism to . 
assist te'achef^vjjn’. stating more specifically the goaLs , of their 
instructional* program. In addition, it provides' the means to 
determine the extent to .which the objectives are accomplished. This, 
document presents the Objective Item Bank for. Junior High * 
mat heniatics . (CK) ' 
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The Evaluation for Indiviclualiz^Instruction Project, an'ESEA Title III project* 
administered by the, Dovmers Grove, Illinois, School District 99, has developed an 
Objective-Item Bank covering sixteen sectors of four subject areas in eadh of 



four grade leyelB. 
* 
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LA » Language Arts 
MA - Math , 

SS » Social Studies 
SC Science . 
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Primary 
Intermediate 
Junior High 
High. School 



Nearly .^000 behavioral objectives and over 27,000 test items based on these 
objectives 'were recently published asNthe culirdnation of this tfyree-year project. 
The complete output of seventeen volumes totals over 1500 pages. These publi- 
cations have been reproduced by the Institute for Educational Research to make 

them available at cost to teachers and administrators. . 

, * * * _ % * ' 

O I ’ * 

The objectives and items were written by over 300 elementary and secondary 
teachers, representing forty Chicago suburban school districts, who participated 
in workshops of three to nine weeks duration throughout the project. In these 
workshops they learned to writ? effective behavioral' objectives and t test items 
based on the objectives. The. results of their work were edited fop content and 
measurement quality to compile the largest p6ol of objectives^arid test items ever 
assembled^ /’ ' ' ' 



PRINCIPLES AND MERITS ' 

4 

A \ 

Unfortunately, the Objective-Item Bank is often viewed mainly a 3 a source of test* 
items* ’ Although this is an important function,’ its greatest potential impact 
lies not in the availability of a multitude of test items-, but rather in the 
ability? of these items to measure carefully selected educational goals* 

N i 

The almost frenetic search for test items on the part of some educators has been 
spurred by the current emphasis on measurement. Some educators -have become so 
enambred with measurement that they seem more interested in obtaining a numer- 
ical index than examining what they are really trying to measure.. Further, it is 
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not unusual for teacher's to speak. about a child btaining a score of, %% on a ... 
particular test. Frequently, they encounter considerable ‘difficulty in inter- 
preting the real meaning of a score and 'are content to just accept its humeral ; ' 

value. *A much more important question would seem to be: What ar.e our goals of. 
measurement? Unless we can answer thia question precisely, the. only real pur- ' 
pose that testing serves is to gather data concerning pupils*' to , facilitate the 
marking of report cards. This is not to say* that this function is not legiti- 
mate - it is rather to say that such a view ofrmeastirement is much too constric- 
ting. ^.The goal of measurement should be to provide feedback both, to the. teacher 
and the child regarding the- success or f^ilv3*e of the learning experiences in ' 
realizing specifically stated objectiyep. . * 

* * % V 

* • .... * . 

One of the main strengths of the Eli Objective and Item. Bank is that all the items 
are directly tied to specifically stated objectives. Each group of items is ' 

designed to measure a specific .objective and therefore provides the means- 'whereby 
the teacher can obtain feedback on the success of the educational program. 

e ■ > r 

It is disheartening to observe so. many districts attacking the complex problem 
of curriculum development independently. -One cartnot help reflecting on thre 
mamncth duplication of efforts involved. The Objective-Item Bank offers a possi- 
ble alternative to this duplication." Utilizing its resources, the curriculum 
committee is proyidedmith^aome point of departure .""^f he efforts* of' three hundred 
teachers particlpating\n the Evaluation Project’s* workshops and the thoughts of 
forty districts can be evaluated and utiliqpd. .This is' not to suggest that any 
set of objectives should be viewed as the "answer" to an individual district’s 
curricular problem but rather the. efforts of . others offer a convenient point of 
departure and' may. serve to stimulate diverse opinions about the direction of 
curricular thrust within the individual district. The words of Sir Isaac Jlewton 
seem appropriate; "If I have seen further, it is by standing upon the shoulder 
of giants.” The efforts of others, whether we consider them giant-like or' pygmyish, 
do offer a threshold to view the immense ; complicated problem. of curricular 
development in 'better perspective. _J . i " 4 

>'■ 

The title of . an article in a recent educational journal, "If You're Net Sure 
Where You’re Going, You’re Liable to End up Someplace Else,” succinctly describes 
a continuing dilemma in -our educational system. The vagueness of our goals often 
promotes the idea that- "anything goes.” Without a guiding beacon many classrooms 
become activity-centered rather than goal-oriented. One educator recently com- 
pared the all-t oo-typicaT classypom with Henrg Fprd’s observation concerning his- 
tory. He defined history as, "fae damned thing after Another." Is* this true of 
the succession pf activities within our classrooms? ..Does the teacher really know * 
•the educational purpose of each activity? Perhaps, even more importantly, do the 
children know the purpdse? . , / - . 

■ ' . . . v 

The Objective-Item Bank offers a mechanism to assist teachers in stating more 
specifically the gpals of their instructional program and further provides the 
means to detertioine the -extent to- which the objectives are accomplished. The* 
specification, of goals, assists the teacher* in discovering* whether favored acti- 
vities advance learnihg, or are merely time fillers; whether they get the "mate-** 
rials" across," or are menely perfunctory exercises. , * . - 
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/Much discussion has been devoted to the topic of " why individualized instruction? 
and' occasionally some. dialogue has even centered on the " how ." But an even more 
basic question is one that is often ‘ignored: "Individualize what?" 

Many school districts mention their individualized programs in reading or mathe- 
matics. What is individualized withiri-the.se programs? Are certain skills defi- 
nitely identified? Is the practice of pretesting to .determine the child’s level 
of. proficiency when he enters the program a guideline? 

■ i . . . -■ * . _ • • 

The Objective-Item Bank has two* potential contributions to make to all school' dis 
tricts embarking on or presently engaged in individualized instruction programs. 
These contributions are: 1. A group .of well-specified objectives which could 

form the "what" of the program. 2. A set of items designed to provide informa- 
tion on the degree of mastery of the objective,. . 

. t * - * 



APPLICATIONS . AND TECHNIQUES 

<m \ : 

The versatility of the Objective-Item Bajnk is evident in the value arid Usability 
by -both teachers and administrators. 



To the Administration the Objective-Item Bank: 



Provides. an initial starting point for curriculum development." The. 
existence of many objectives avoids the necessity of each district 
duplicating the .efforts of another. The .task of the curriculum com- 
mittee becomes one of‘ selecting and/or rejecting objectives from thei 
Objective - Item^Bank aqd then supplementing them with objectives . 
developed at the loppl level. Past-participants of the Evaluation 
Project workshops.wdpld be valuable resource people in this endegivoi 



2. Provides' the instrumentation for program evaluatipn. The selection 
of items froif those objectives representative of the' m“ain emphases of 
the local district provides the framework for the evaluation of the 
stated, goals. . 



To the Teacher the Objective-Item Bank: 
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1. Provides the pooling of talent and imagination of teachers of varied 
experience and interests, thus avoiding the present duplication of 
effort-. • ># ' ‘ * 

* • :• 

*2. Provides resources for more highly-* sensitized program evaluation 
instead of a b.attery of standardized tests. Since the objectives 
are tailored to the program,' t$j(/associated test items can be "used- 
to determine precisely the efficacy of the • instructional materials.*' 

3. Provides the means whereby thp- jseacher can become more acutely aware 
of that which he i:f seeking to/ have occur in his classroom and that 
which he *will, accept as evidence of its occurrence. Hopefully, as 
* teathejr*s become^ore aware of. their goals, they will share these 






qb'jecti-^s with. children and let the pupils become acutely 'aware of * ‘ 
' that* wh&hHs expected of them, ergo allowing them to seek their own • 

, modality * of instruction for the realization of the stated. 'goals* ■ ! 

•• ■ ;i 

* *■ . / | • | , 

4. Provides the ndcleiis .of an .individualized instruction program* . 

f '■ ' , V ‘ \ . " •* - * »'* * *•' • * 

* ' a. 1 It' provides for 1 more' precise curriculum planning by <£Lf feren- ' 
.tiating those goal’s specific to each grade and even to each * ♦ ' 
student* With the bank at their disposal, teachers- are enc our* 
qged to become aware of* their responsibilities in developing, a * 
set of basic objectives which every child liust attain and a.* 
further set which can be pursued according, to the students'' 
abilities' and interests. .. 

b. It provides several items per objective, some of which may be* 
used as a pre-test to discover whether a- student should under* 
tak£ that objective while the remainder, may be employed .to ^ 

■ >■ measure the mastery of ‘those students who do tackle the objective 

^ £ ■ ** * • ^ 
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Several of the volumes have been reproduced from punched cards by the IBM 407, 
a machine which does not print all characters -exactly as they appear on a type* ‘ 

writer. Thus: • ' * * • ♦ 

* * • • 

\ % • at-. 0' 

‘ . •* # Is actually ( w y * « 

' - , • . * 

* , . , a is actually )‘ ' 

. y * . * 1 . • 

0 is actually ? .or ! * * 

■a * 

** * ' . 

* w Apostrophes cannot be firinted*. . 

The number immediately after the statement^ of each objective- represents the 
dumber of items meayring attainment of that objective. .*•- 

Information 4 ontheEII publications er purchase requests can be directed . 

. r s • .• . * ; i » 

.. . • INSTITUTE FOR EDUCATIONAL. RESEARCH. * >.)■ 

1400 West Maple Avenue 

Downeirs. Grove# I Hindis 60515 . • . 



THE STUDENT, WILL DEMONSTRATE His COMPREHENSION OP THE siQffiOLS OF 
MATHEMATICS - AND THE IDEAS THE SYMBOLS ’REPRESENT Br IDENTIFYING 
STATEMENTS WHICH_REFER TO 'THE RELATIONSHIP BETWEEN SYMBOLS AND 
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IDEAS. ’■ 
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The relationship between a numeral and number is 
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the same as the relationship .between the' concrete and the 
. t abstract. ° ” ' . 



b. represented by the statement, 2 ♦ 3 * 5» 

, c. different than the relationship between any name anji, myself. 
*d. similar to the. relationship between/ the. word "school" and 
my idea of the school I attend. 
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THE STUDENT WILL APPLY THE 



/ 



CRITERIA' OF CONSISTENCE, REASONABLENESS, 
AND USEFUlMESS IN CVALUATifNG A DEFINITION AS EVIDENCED Bt HIS ABIL- 
ITY TQ IDENTIFY CONSISTENT, REASONABLE, AND USEFUL EVIDENCE' SUPPORT- 
ING THAT DEFINITION. «• ' 
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sleet the alternative which correctly matches the definition with 
„* evidence that ia consistent , reasonable , and useful . # 

. . a. Definition: The sum of two ftegative integers, i(l ecrual to 

the opposite of the sum of their absolute values* 

. . . * 

9 < Evidence; l) We can represent 'addition of two positive 

' integers on the number line by starting at • 
, , * , . the, origin and counting unit inter.vc.ls to 

( . . the right, so.... % 

2 ) - 7 ♦‘e - l-7l* 1-81- (151. 

-7 ♦ -*8- (1-71 -15 * 

3) To keep a record of. how many basketball 

# games were lost from season to season. 
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Definition: Hie sum of a whole number and a negative integer 

% > is positive or negative according to the integer > 

• with -the greater absolute vjalue. 

Evidence : 1) The abeolut^ value of the sum' of a non-negative 

. .. integer and a negative integer is tha whble-* 

number difference in the absolute values* of 
.« . thei addenda. \*. w 

2) |-28 + 31 - l-28| ‘ " 

■ -*28 -3 < 

25 . since j^-28 (*> | 3| the - sum 
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is negative 



3) To represent the balance if deposits of $150, 

S2CO, $50 are made 'in an account and with- ' 
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Definition: 

’ <* ; 

Evidende: 



* The product a xb of two inte^era^ a jptt b, 

"one of wfi&h'is negative and the other a whole * 
number, 'la given byya xb »,-(/a/\x /b/) .'■* y 

^ . ,/• ‘ ‘ • • , ' - ^ 

I) ba- - ab ' - * ■ . 

,2) The continuation of number patterns encourage b , 
*V this definitions 

ex. 20 - i*5\ -5- -1x5 / -f ' 

15 - 3x5 X -10 - -2x5 
10 -2x5 V -15 • -3*5 
5- -1*5 ■■■ ' 



. * f 



0 0»5 . V ' • . *) 

,3) John had deposited 13 pdr wedk in his aavinga 
for four weeks.* He now has 148. To repre- 



* v r 



■( 



sent how 'much he .will hWve in hit account two* 
, weeks hence write 136 plus (-2x13) equal 132. 






r*d. Definition; The product of 1 x l$if two negative integers 
/ \ a and b is given by a x b -/a/ x /b/ 



Evidence: 



1 ) (frV-5) (6 + -2) - 2 x (-5 x>2) 

^N. 



3 Mr s. 



«• S 



Zr , 



\ 2) °5 x 2 - U ( N 5. x w 2) *' 



• \ 



■5 x Z - °(5 x 2) 



A 



but 5 x 2 - (5 x 2) * > * ! 

0r°>^ _ -i\n c - o 2- would 



si 



" °[ (5 x 2 ) 3 ' > 5 jx 2 so we would like to write 




°5 x- 6 2 »» 5 x 2 



V 



*3) Ton has wri^hdrawn f 6 from his saviltga* account 
* each week for 4 weeKe. He now had $36 in the* 
A ec count. How much did he have in tfie account 
' ■' \ Z weeks ago. 
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138 plus (-2 x -5) -14$. 
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THE STUDENT WILL SEMOWSTRATE ’ABILITY TO ANALYSE RULES ^Y SELECTING FROM 0210 



f LIST ONE THAT IS NOT ALWAYS VALID. 



Which pf the following rules Will not alwfars provide a way of determ- 
ining whether a certain nuirber N hesJttcertain number F at a factor? 
is a factor of N if V. » • ^ v i 
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• a. F — 2 and N adds in 0 ( 2>4 I 6 ) or 8 

b. .F - 3 qnd the sum of N*$ digits ia divisible by 3* v 

*c. F - k and li ends* in 0, 2,4,6, dr 6 

d. F - 5 and N ends in 0 or\5 
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THE STUDENT WILL EVALUATE* A collusion given its reasoning, by 
SELECTING THE MOST ADEQUATE DATA TO SUPPORT A GIVEN CONCLUSION; . 

'V • . ' - '*'• ' I \f ' 



0214 



A * * 

0 



Y> 



. . / • V • , ■ V . •- * ■, • 

•‘ /Which t>f the following conclusions is prcbahly based, on .the most- * 
adequate data to support that conclusion? . • 
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* Conclusion 



A 



Proof 
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a* All . bananas weigh between 
« 3 apd 25 ounces. £ 

, b. . The son is 92 it 10 miles 

, ' »»*y« \ / 

c. Thia room is 265 rubber 
bands long. . 

*&, All boys in this class 
weigh over ,100 pounds, 
e.’. The moon has a greater . 

• dianfeter than the sun. 



Actual weights ,af ’ 100 bananas 
ter.tM I’anged'from 3 to. 25 
ovhns. 



. 

i' - .) 



The brightest student in the 
8th grade said so; 

/ . -X i 

/Three boys measured it using 



jthree different, rubber bands. - 



(*• 



On a new scale the boys all 
ueighedT themselves. . Th$ light— 
'i est one registered 108 pounds. 









u 



-\ 



, Joo stages’;, that anyone can look 
and See .that the moon is bigger 
tiian the sun. . 
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THE STUDENT WILL SHOW HIS ABILITY TO ANALYZE A CERTAIN RELATIONSHIP * . 0229^ 

4 FOR A GENERAL RULE BY SELECTING THE- STEPS INVOLVED IN FORMULATING 



' ' *' ■ THAT riULE OR THE RESULTS pF APPLYING ^Tk 

y ‘ t . ■ • - y 
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HJJAD: A new football league was recev»tly ; f armed,, add it wad important . i 

e that eacn^team play'eacd- other ft cam once jar season. v The director,; 

* * . a m • ' ^ a. - j.. a j i l i Li . s i. c. „ a J _l. i. ^ j a. ^ i 
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in trying .to determine the total number of games which had tQ^be 
‘ Splayed per season/ noted these f.-ctst 



4'- 



# Teams involved 



tff ■' 

it ' 



tv 2 

* 3 

• 4 
5 



# Games .recuired 

t 1 " * r 1 1 m 
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THE STUDENT Wilt SHOW THE ABILITY TO COMPREHEND THE EEFINITIOIVOF 
A SET BX SELECTING THE CORRECT -DESCRIPTION OF A 'GIVEN >feET. • 
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'Select the description .that best fits all of the members of the 
.set: [Alaska, California, Hawaii, Oregon, Washington 7 ‘ . . 

a* Five states of 'the United States 
*b. All the states that border' an- 'the Pacific Ocean 

c. All of the Western states 

d, " Five states west of the Mississippi • 

■ • '• / 
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4, Select the description that besjt. fits all of the member^ of the 
’ < _ set: {13, 15, l?r . . 



a* 

b. 

c. 

d. 
# e. 



three odd numbers 
three whole’ numbers 

three prime^numbers ’ ^ 

the prime nunibers between 12 and 18 
the odd numbers betweeh 12 and 16 
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Source: Silver-Burdett .. 

Found, of Secondary School Math^, Part I. 'p p. 3 and 4 • 

t _ 

«. 1 C - f ” . ' ’ 

\ ‘ ' ; - 

THE STUDENT WILL SHOW THE ABILITY TO COMPREHEND THE DEFINITION OF 
SETS BY SELECTING THE CORRECT LISTING OF ELEMENTS FROM A GIVEN 
DESCRIPTION, 
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Select the correct listing. of elements, for the set of evfn natural 
nunibers. < 



*a. f 2, 4,6', 8, 10, 12 X i 

b. (0,2,4,6,8,10,12] 

c. f 2,4,6,8,10,12 { 

d. f 0,2,4,6,8,10,127 

e. i 2, 4,... 10, 12? 



J 
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Select the correct listing of elements for the set of whole numbers 

such that each number is one more than a multiple of 5» l 

- • 4 .* * < 

a. ?6,11,16,.. . J • 

•b. f 6* 11, 16? - . * 

*c. *1,6,11,16,...? . " r . 

d. {6, ll, 1,16*25', 21 T 

e. il, 6, 11,16 r •/ / *• , 
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Sources SilVer-Burdett, Found, of Secondary School Math. Part I, 
pp. 3 and ^ 



THE STUDENT 1 WILL RECOGNIZE SYMBOLS USED IN DEFINING A SET BY SET . ' 
BUILDER NOTATION BY IDENTIFYING THE CORRECT TRANSLAWONS OF A GIVEN . 
SET. . \ ‘ 

• / ‘ ^ \ 
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Set builder notation is a way of designating a set*' that 
uses a combination of -words ami symbols. In set builder 
notation the set. of all the whole numbers is written as 

fa | a is a whole numBerf 

C 

and is read as "the set of all a such that a is a whole 
number.” 



Which of the following is a correct reading of fb t 2<b < ;10j ? 

a. The set of all b £uch that b is even. . / c 

b. The set of all b such thatb is an evjfh number, between 2 

and - . 10. o . j ■ 

*c. The set of all b such that b is a number between 2/ and 10. „_/ / 

d. The set of all b such' that b is a whole number, between 2 

and 10. • .. . 

e. The ^set of all b such that b is greater than oh equal- to 
2 and less than or equal to '10* 
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Which of the following describe the set of whole numbers up to and 
including 10? • * 

I.Ja i 06a ^ 10? f ” - 

; II. (ala < 10 ^ * 1 

. ' III. { al 0 < a^lOJ ^ • ■ 

V IV. (01 a 4 10 and a is a whole number $ 

* • V, [ a l a la leas than 10 end a is a whole number. ] 

a. I, III and' IV * 

b. T IV and V * 

c. I and II * ’ V . • ' 

# d. I , IV. and V 

e. II and III * * V • 



Source: Silver-Burdett, Found, of Secondary 
.V p. 190-191. • 



School Math-Part I, 



THE STUDENT WILL ANALYZE A STATEMENT ABOUT 'J. 
WHETHER OR NOT IT IS. A GENERALIZATION FOR TH 



GIVEN SET^BY STATING 
[AT SET/ Y. • 



■ r \ . ’ ' • ‘ • 

Given the set of numbers T «£3»5*7»9»lllwhiqh of the following 




THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF SETS BY SELECTING THE 
ONE WELL-DEFINED SET FROM AMONG SEVERAL DESCRIPTIONS.- 



5EVERAI 



Which of the following. is a set? 

a. The first eeven lucky numbers. ' 

b. The seven luoky numbers* 

c. The tall boys in the seventh grade. 

*d. The ten tallest boys in the seventh grade. 
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1 . i. 



017f 



. ' 0521 



• 0106 
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Which of the following is a net? 

a. 'Tho large states of the United States* 
b* The northern states of the United Spates* 
*c. The first fifteen prime- numbers* 
d* Fifteen prime numbers* 



0293 






Silver Burdett, Found, of Secondary School Math, .Part I . pp* 1 and 2 



• i 



ft ' / 

. 'THE STUDENT WILL BE ABLE TQ ANALYZE EQUAL AND EQUIVALENT* SETS BY 
' FINDING A SET THAT IS EQUIVALENT TO A GIVEN ‘SET AND A SET THAT IS 
EQUAL TO THE SAME SET. ' 

• ■ * ' •• ■ ' ■ 

V ' t ' - *** ■ • •• . • 



Given* the following sets: ■ • ;■ ; 

A * the set of whole numbers less than nine /'.’»• 

t B« 1,2, 3, 4, 5. 6 , 7 , 6 
C Sk 2,4,6,8,10,12,14,16 

D: 'the set of even natural numbers le89 than seventeen 
E « 0 , 1 , 2, 3, 4,5, 6,7 , 8 . N * 

Which of the folloving is true? • x 



a. 

b. 
*c. 

d. 

e. 



B is equivalent to E 
A is equivalent to B 
D is equivalent to D- 
C is equivalent to A 
A is equivalent to D 



l 



Given the following sets: 



* 



A: the set of whole numbers less than nine 

* B • j.,2,3,4,5,6,7,8 
C - 2,4,6,8,10,12,14,16 - , 

D: the set of even n&turcl rmmbers less than seventeen. 

E - 0,1, 2, 3, 4, 5, 6 . 7 , 8 

' i 

Which of the following is true? • 

a* A®3 *, i / * 

*b. E-A . ' ^ • 

c. D«A . " > - 

d. B-E . ' 

e. E-C ' 



\ 
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i 
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Source: Silver Burdett, Found, of Secondary School Math. Part i : pp, 5 and 6 . 
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THB - rjr*lL WILL DEMONSTRATE HIS> UNDERSTANDING OF THE MEANING OP * 
CARDINAL NUMBERS BY PREDICTING WHEN TWO SETS HAVE THE SAME CARDI- 
NAL NUMBER. ' A 

* \ 1 ' * 

‘ •' A • 



0109 



. . . - .{ # * r • ' ' 

Which of the foil owing is not required in order that two sets have 0298 

the same cardinal number? * • • y • 

\ * * • - . 

a. The elements can be put in one-to-one correspondence. 

b. The two sets have exactly the same elements. " 

c. The two sets have exactly the same . number of elements. 

*d. The elements of one set can be matched with those of tne > 

other set wi throne element left over. • \ • 

e. Jhe whole number for each set is the saihe* A 

A 



/ 



‘a has the 0 same cardinal numbed as B, where A ajwNj are sets of 
numbers if and only if which of the following conditions are thjje? 



1 . 

2 . 

3. 

4 * 

5. 



:< 



n(A)/» n(B) 

A » b 

A is equivalent to B 
n (A) ? n(B) ' . 

A 4 a 



a. 1 and 2 
*b. 1 and 3. 

c. 2 and 3 » 

d. 2 and 4 

e. 3 and 5 



/ 
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Source: Stive r-Burdett, Found, of -Secondary School Math..* Part I. 

pp. 6,7,8, 



THE STUDENT WILL SHOW HIS KNOWLEDGE OF THg EMPTY SET BY IDENTIFYING . 0136 

I TS SYMBOLS AND THE CORRECT CONCEPTS CONCERNING EMPTY SETS. * ' 



■v 



13 



v 



•Which of the following is a correct notation for the empty set? 



iJ O' 
II. 0 . 
III. ft' 
IV. i 
. V. 



\ 
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a. II and III 

b. I and- III 

c. IV- ar»d V 

d. II ar.d IV 
*e. Ill and V 






Which i)f the following statements is true? 






( > 



. \ 



* ■ > - , t . \ 

a. <fl is the empty set* • 

b. . The empty set is a proper subset Of every set. 

* *c. The empty set is a proper subset of every , set except 

itself. v- • • * 

d. Two of the symbols for empty set are * 0 and 0. , 

e. A* set is a collectiqn of objects arid therefore a set « 

cannot be emptj?. - ■* 



-7 ’ 
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% . . ? 



Source: Silver-Burdett, Found, of Secondary School Math— Part I . 



p. 5. 
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THE STUDENT WILL DEMONSTRATE HIS COMPREHENSION OF CCWPL0iEriT 'AND OllB 

ORDER OF OPERATIONS BY DETERMINING THE RELATIONSHIPS BETWEEN SETS. 



• / 



* f 
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39 



. d • 
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f 

If A - fa, b, c, d, e, f, g, hT 
,'B - fa, b, e, f f 
C - {a, b, c, d 1 B ./ 

Which of the following is true? 

* a. BnC * £c, d, e’, f f 
b. B^C - fa, b} . , 

*c. £g, hi \ „ 

d. 8y c - h; d, g, hi 

e. BWC ■ fa, b , J g, hT 



If A - .fa, b, c, d, e, f, g, hT 
3 — fa, b, c, dT » * 

Which of the following, is NOT true? 



a* B vG — Bn G 

b. BUC - A 

c. *I7T(J 

d. C » 0 
*e. SKc - Bn”c 



** 



. i 
* * 
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Source: ’Silver BurdettCo. , Found, of Secondary School Math.' Part I. 
pp. 16, 17, IB. 



THE STUDENT CAN DEMONSTRATE KNOWLEDGE OF DISJUNCTION AND CONJUNCTION 
BI IDENTIFYING' THEIR DEFINITIONS. . 



A statement which is formed by joining two statements by the word 
or is called * 

\ 

a. combination 

b. conjunction / 

J* 1 c. interaectioh 9 

*d. disjunction * 



0316 | 
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A conjunction is true ir 

-c V 

# i. Doth statements are true 



0107 



b. one statement is true and onp is false 

c. both statements are 'false 

d. at least one statement is true 

e. ,. at least one statement is false 



/ >' 

Source: Dolciani - Algebra 1, Chapter 1. 

' ' \ n I 

• ^ / 

‘ ■ • ‘ ^ - ' 



,niE STUDENT WJLL ANALYZE A Of/SH SET OP RULES TO DIVIDE A SET INTO ./ 0226 
TWO DISJOINT SUBSETS BY IDENTIFYING A RULE FOR THIS PROCEDURE. , j 



Which of the following rules would divide the set of all simple ' 4>/-J 0596 

closed curves into two disjoint subsets? * ■ 

• «■ 1 - - * *v 

a* If it has a point sticking out it is convex. V" 1 

b. If the only way to connect a point 5nside it with one outside 
it is by intersecting a boundary, it is convex. 

c. If the only way to connect a point inaide it with one outside 

it is^by intersecting a boundary, it Isconcava^y - 4 ■' 

\ *d., If there are any 2 points on the boundary that Tan be connect- 

ed by a segment lying partly outside the\f igure , it is con- • 
cave. v \ . • j 

* e. If there are any sharp curves, it is concave. 

wk \ ./ ■ 



. THE STUDENT WILL APPLY HIS KNOWLEDGE OP THE DEFINITION OF SUBSETS 
TO DECIDE IF GIVEN .SETS ARE SUBSETS OF EACH OTHBl. | 

: • ’ i / '• • 
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If A -£l, 2, 3, 4, 5l , B - |2, 3, 43 and C - £ 2 , 4, 5$ which of 
the following is true? '• » ' - j 



a. ' A^B 
*b. B<?A 
• c. ACC 

d. BCC 

e. CcB' 



V. 



-A 



030t 
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If A - £l, *2, 3, 4, 5? , which of the following, is HPT a subset 

A? • • ' 'h o* ' l 

i ,J 

a. ilf **3, A, 5j • • * 

■b. The aet of three f four and five 

•c* The set of the first five whole numbers 

d. *0. V 1 _ 

e* The whple numbers frqm 1 thru 5* 



A 



0305 I 

, <5 i . 
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Source: Silver Burdett, Found* of Secondary School Math. I. pp. 12-13*' 
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THE STUDENT WILL SHOW HIS UNIER STANDING OF THE MEANING OF SUBSETS'. 
AND PROPER SUBSETS BY STATING WHICH STATEMENTS ABOUT A SITUATION 
INVOLVING SUBSET^ ARE CORRECT. 



c/ 



If the subsets of the ;set 4?* [3,6,9,12 F are given as 

[3,6,9,12] f /3I « f6f , 79F » (123 , f3,65 „0,9M3,i2!,f6,97, 

{ 6,125:, /9.12I , ?3,6,9f , [3,9,12] , *6,9,12] , 8,6,12? , 

• .♦ , \ 

0 * n 

• Which of the following statements aretrm*? 

I* file a proper subset of A* 

II* ? 3,6,9,12$ is s' proper subset of A, 

* III* i 5 is not a subset of A.- 

IV. [3,6,9,12$ is not a subset of A. 

V. [3,6,9,125 - A. 

-VI* (3,6,9/ is equivalent to[ 3*6, 12J 

r. ' • ■ * 1 

a. * I, II and V. 

b. Ill, IV, and V. ' 

c. Ill, IV, and VI. 

d. II, V and VI. 

. *e. I, V and VI. 



0132 
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All of the. subsets of set B »£a, b, cfare Riven as ‘ . 

^c»a.|b^ t/a?{)bf i,|c5 , £ a,bf t fb,cf § . '• ^ 

.•Which of the following statements ore true? * * . ^ 

* a / . • i 

,* • 9 

I, All „of the above subsets- are proper subsets of {a,b,c} •- 

II. The*' sifoset fa,b,c} is missing 4 from the list. 

• III. There should be 8 subsets in all, so one i$ -Aliasing. 

IV. The empty set, t , is a subset Qf set B. "* ' * • ' 

V. For any set of n elements, the number of subsets is 2 . 



a. 

b. 



I and II 

II and IV 



c. V -I and III 






*d. 

e. 



Ill and V 
II and III 



/. 



S ' 



Bill Jones had a birthday this week. He hinted t 4 o his father that 
i he would like to have a first baseman’s glove or a box-seat to the 
next Cubs game. f-ir. Jones gave Bill a* large box on the morning of 
his birthday. Bill tried to guess, what was in the box. It could 
be the glove. „ It could be the ticket. It could even bejboth the 
glove and the ticket. „ 



'Z 0357 
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Bill ’has^ described subcets’of the sei glove, ticket 
following is a true statement about these subsets? 



Which of the 



a. 



All of the subsets of the set glove, ticket >e re described 
by Bill. • ’ J • i .. ■ 

Bill did r$ot describe al 1 of the subsets of the set 
fglove, ticket} . He left out the subset where th6 box is 
empty, that is 0. . / 

fglove, ticketj , fglove) , f ticket} are all the proper sub- 
lets that "there are fc/r fglove, ticket} . . ' 

.. _d. Bill described more than the subsets of f glove, picket? •» 

» H6 also described f i;l ove, ticket} which is not a. subset. 
v e. fglove, ticket} , fglove J , fticket} are all the subsets 
there are for fglove, ticket} .' • •>. 



*b. 



c • 






*• 



Source: Silver-Burdett, F ound. of Secondary Math. -Part I. . pp. 12. end 13. 1 
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TOE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF SET THECRT 
AND LANGUAGE BY INTERPRETING VENN DIAGRAMS REGARDING INTERSECTION 
AND UNION AND UTILIZING NOTATION REGARDING SETS. * . ; 



23 
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f/ 



s. 



Directions: 



18 



Jfr ■ 



In the following exercises, choose the' 
response that best Completes the state- 
ment or answers, the question. 

■ \ ' 



Set A and Set B are 

*a. disjoint 
b. intersecting 
c; equkl 
d. equivalent 
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Set A is 



Set B. 



\. 



a. a proper subset of 

b. equivalent to 

c. equal to . 

*d. a subset of 




The intersection of Set A and Set B is 

, . I - ° a * f 

. - c . • 

a. Set B 

• *b. Set A V .. 

^ * 

c. 0. / 

d. a finite set * 
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The unshaded portion of ‘the Venn diagram ia referred to as 

fc ( A). 

b. A - . ' 

■ * * f » 

c. ' the complement of A. < 

■ ■’ * 

*d. all of the above 
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The complement of a set contains 

a. /all members of -the set 
*b. no members of the set 

c. .. some members of the set 

d. onlx one member of the set 



24 , 
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V . 
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'Th.e 'complement of set B>1ontains 
' # < * 

a* all members of set A - 
. i b. some members .of pe^. A- ' 
y . *c. no members of set^X / 

1 . d. member:; of A^B, ° ‘ 
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Directions: 



In the Vehn diagram, , the universal. set' is 
alb" students in our school'. Set G is. the 
set 'of* -^11 jfl'irlsl'ih the school. “ Set R is 
,th§ set Of all red-haired girls* in the 
fchool. In the following items, choose the 
best response. ‘ - 

. r. 



is- the same as R/TG. 



a. 0. 

*b ; 0 R . 

c . G p 

d«. the complement <of R 



r 



\. /v 
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•is the same as R U G. 



a. .0 ‘ 

♦ b.. R • * ; , * 

*c . G a . 
d. the complement of G . 




i "a. The vertical shaded 
* b. The horizontal shaded 
. c. The cross- Shaded 
*d. .The unshaded ■ > ■ 




• -v 

. .0261 



/ . ‘ • •. . 

• ' • . *> . . . 

portion of the diagram represents the complement: of G. 



0262 , 



. • R- 

ERJC- 



portion of tjhe diagram/ repre sent s ^ the complement of R. 



a. The vertical ahaded r 

b. . The horizontal shaded 
*c. f The non^vertical. shaded 

d. The. unshaded 



V. 






35 ' 
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♦ f' 



:c 



: a** 



V.__ • 



\ • 
21 . 



J 



is the sane set as the Intersection of the c plement of * *. 



R and the complement of G. 

. *a. the complement of G 

b. the complement of R 

* c. the empty set 

d. the universal 
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Directions i 

1 


For the following items it is given that the 
uniyebsal riet is(l, 2, ,3, 4» ,5» 6, 7» 8, 9»T 




1 


Set R «fc 2 , 7, 95 

Set S -fl, 9f * 


* 


**/. „ i 

S 

* • 

, . « 


C(R* means the complement of R 
C(S) means the complement of S 

Match the letter of the items in cpluan II 
Vith the items in column I. 


\ V 


.Column I 


* ’1 * ’ . 

Column II 




C(R) . 


a. }l, 2, 4, 7, 9/ 

> 


0271 


e C(S) 


b. ht 2, 3, 4, 5, 6, 7, ‘6, 9}' 

1 1 


0272 


J.HAS 


c. f 1 , 3, 5, 6, ’81 


6273 


a R S 


-4. fit 3, 5, 6, 8, 9* 




J^C(R)AC(S) 


e. ^2, 3, 4,^6, 7, 8$ 
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h C(R)u C(S) 


* f. $1» 3, 5, 5, 95 


0275 


j^cCrJur . 


* g. W * " , 


0276 


- £_S^C(S) 


' h. 5l» 2, 3» 4» 5» 6» 7» 


'0277 


1.RW c(s) 


A. *3, 5, 6, 8V . 


0278 


JL s ^ c(r) 

■' ( *> 


J. *9? 0 . 


0279 


S . . 1 

Seeing Through Mathematics. Van Engen* et al. Book II , pp. 20*24* 
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THE STUDENT WILL DEMONSTRATE THE ABILITY TO APPLY VENN DIAGRAMS 
TO THE INTERSECTION BETWEEN SETS BY SOLVING PROBLEMS INVOLVING 
RELATIONSHIPS BETWEEN TWO OR MORE SETS GIVEN THE VENN DIAGRAM OF 
THE SETS. 
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Let F be the football team of a certain school, B be the baseball 
team of that school, and C be the student? who belong to the school's' 
chess club. 
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Which of the following is NOT true? 



a. 

b. - 

c. 

*d. 

^e. 



Six meabers of the football team belong to the chess club. 

Three meabers of the baseball team belong to the chess club. 
Three members of the baseball team are <also on the football 
team. * - 

Three member? of the chess club are on both the football and the 
baseball teams. k 

Two members of the chess club are on both the fobtball and the 
baseball teams. ' 



-I 



Let A be the set of seventh graders with blue eyes 

Let B be the set of seventh graders with brown hair 

Let C be the set of seventh graders who wear glasses. 
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Which of the following is NOT true?- 

a. 60 seventh graders have blue eyes and brown hair 

b. 71 seventh graders have blue eyes and wear glasses 

c. 65 seventh graders have brown hair and wear glasses 

d. 13 seventh graders have brown hair and blue eyes and wear glasses 

*d. 113 seventh graders have brown hair and blue eyes and wear 

glasses 

* • * • / 
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ERIC 



Source s Silver-Burdett , Found, of Secondary School Math., I . pp. 9 , 10 ( 11 

‘ 28 



THE STUDENT WILL DEMONSTRATE HIS ABILITY TO APPLY VENN DIACRAMS 



BY USING VENN DIAGRAMS TO SOLVE PROBLEMS INVOLVING RELATIONSHIPS 
BETWEEN TWO OR MORE SETS. ... 



*«. 28 seventh grade girls wear glasses. 

b. 69 seventh grads* girls have brown eyes and wear glasses; 

c. 56 seventh grade boya and girls have brown eyes. 

d. 99 seventh grade boys and girl 

e. There are 46 4 seVenth grade st 



a. 9 students take all three courses. 

1 b. 10 students take typing and orchestra. 

*c. 33 students take only one course, 

d. 8 students take photography. 
eJ 26 students take orchestra and photography. 



lirce: Silver Burdett Co., Found, of Secondary Math. I. pp. 14, 




If A « set of seventh graders who are girls 

B « set of seventh graders who are boys 

C*« set of seven ' 

D • set of seven 




r 



c 



‘Which of the following is NOT tru$? 




If A * students who take typing. 

,B * students who take orchestra 
C « students who take photogrsp 1 



students who take photograph^. 



A 




Which of the following is true? 
7 



\ 




. . 4 ■ ■ • * ■ 

the student will demo:strate his comprehension of the relationship 

BETWEEN VENN DIAGRAMS AND SET . ALGEBRA BY HATCHING STATEMENTS OF SET 
RELATION WITH THEIR CORRECT PICTORIAL REPRESENTATION. 

t ' - 

‘ r i ' 

t A . 

Match each operation belou uith\ its-Venn diagram., Al ter natching, 
which Venn diagram has NOT been used? 



oiu" ( . 

r • 

i 

. i : 

\ ; • ; 
- ! 
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t / 
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■ •A 
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A U B 
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Not use^: 

■ a. I 

b. 2 

c. 3’ 

*d. h 

e. 5 
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Match each operation below with its Venn diagram. After matching, , 
■which Venn diagram has HOT been used? . 



. - 

* o 




f 1 




A A B 



A A B 




A .A B 




S2 








A AB. 




. *4 
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t . 





V 



{.V 
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THE STUDENT. WTLL ILLUSTRATE HIS UNDERSTANDING OF IDENTITIES IN SET 
ALGIBRA AND THE USE OF VENN DIAGRAMS TO REPRESENT IDENTITIES BY 
SELECTING BOTH THE LEFT AND RIGHT HAND SIDE OF AN IDENTITY FROM ITS 
DIAGRAM. 
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x 

9 , 

* * • 

Which two of the following pairs of set relationships are illustrated 
by this Venn diagram. < ^ 

' 1. A a (B A C), 

2. -A A (B o C) 

' 'l.. 3. (AVa B) O' (a .^c) 

A U (B AC) 

5. (AaB)ac 

6. (A u B) <A (A \J C) 
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a. 1 and 5 
*b. A-2 and 3 

c. 4 and 6 

d. 2 and 6 

e. - 3 and 5 




f. 

I • 

i ' 
I 



T- 

I. 

■* 

E. 

’ 



I' 

£ 

T 

£ 

i 



Which of the following pairs 4)f set relationships are illustrated 
by ,thi 3 Venn diagram? • . 



0395 



1. 

2 . 

3. 

4. 

•5. 

6. 



A A B o n \ ’ 

A u (BU ) \ 

,ArtBAC 
A <1 (B ^ C) \ 
(A u B) o' C \ 
(A O B) a (A u c)\ 



(J 



• w 



a. 

b. 

c. 

d. 

*e. 



3 and 5 

1 and 3 

2 and 6 
2 and 5 

4 and 6 




) 



O 



28 



* 



0 



k 






Which of the following pairs of set relationships are illustrated 




Source: Found, of Secondary School Math, part I, , Silver-Burdefct, 
' Chapter l.„ 



THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF SET ALGEBRA AND 
THE USE OF VENN DIAGRAMS TO ILLUSTRATE THIS ALGEBRA BY SELECTING 
THE ONE CASE THAT IS HOT PICTURED BY A GIVEN VENN DIAGRAM. 



Which of the following relationships is NOT Illustrated by this 
Venn diagram? 
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Given the following sets: 

- ^ ' \ 

A ~ (U,'6, 6] B- fa, b, c? C « f6, 8, 10} 

D - ^alpha, beta,, gamma 5 E • fa, 6, ST 

Which of the following is NOT true? ' 



y 



a. n(A) + n(D) > n(D) ; 

b. n?A) - n(B) • n(B/^ D) 

c. n(AUC) < n(A) + c n(C) 

*d* niff) + n(D) n(E) < n(A V D W E) + n(A E) 

e. n(C i) E) + n(CA E) ■ n(C) ♦ n(E) 



Source: Silver Birfdett Co., Found, of Secondary School Matht Part I, 

pp. 19, 20^ 21. 



THE STUDENT WILL ANALIZE A PROPERTI FOR AN OPERATION ON SETS IN TOE 
LIGHT OF TWO. DIFFERENT DEFINITIONS OF THE OPERATION AND INDICATE 
THE DEFINITION UNDER WHICH THE PROPEHTX HOLDS. ... • 
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Look at the following two definitions of Cartesian products formed 
from 3 sets', A, B end C.- 

I. The get of all possible ordered pairs that can be formed 
by using an element of the first set as the first component 
and an element of the second set as a second component. 

1 1. The set of all possible ordered ^triplets that can be formed 
by ibing an element of the first set as the first component, 
an element of the second set as the second component and an 
element of the third.set as a third component,. 
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According to'which of these definitions is it true that 
(A x B) x C • A x (B x'C)?. 

a. I only 

*b. II only , 

c. both I and II 

d. neither I nor II 

e. II always rr.d I aoire times 
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Look at t,hc following twcT definitions of an 'operation called 
•’difference" and indicated by * on two sets A and B. • 



03 54 



I, The set of all elements formed from the members of tip 
first set that are not members of the second set. 



II. The set of all elements formed from the members of the 



larger set that are not members of the^ smaller -set. 



According to which, of these definitions is it true that A * B 
B • A? J 



a. I only • 

*b. • II only • % . 

c. both- 1 and II 

d. neither I nor II 

e. II always and I sometimes 



Look at the following two definitions of an operation called 
‘•difference** and indicated by * on two. sets A and B. i 
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I. The set. of all elements formed frpm the members of the 



first set that are' not members of the second set. / 



il. The set of all elements formed from the members of the 
larger set that are not members of the smaller set. 






According to which of. these definitions is it true that A * (B * 
(A * B) * C? .* . 



C) 



a. I only • * 

b. II only 

c. both. I and II 

*d. neither I nor II * 
e. II always and I sometimes 



• < 



Source: Silver-Bur^ett, Foundation of Secondiry Math-Part' I . Ch,' 1. 
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THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF THE RELATIONSHIP 
BETWEEN THE OPHtATION OF ADDITION IN THE SET Of WHOLE NUMBERS AND 
THE OPERATIONS WITH SETS, BY STATING WHICH CONDITIONS REGARDING 
SET CARDINAL NUMBERS, UNION AND IMTBtSECTION ARE* TRUE, - 



In this Venn diagram, U represents the set^of whole nunbers, A Is 
the set* of even natural numbers from 10 to 20 and B is^the set of 
odd natural numbers from 10 to 20. • 



a* 


0 


S*\' 


u 

/ii\ 






(h ,1 ~ ) 


(“ .r) 


* 


o 




In / 

\i*i/ 


• 




A. 





I. Cardinal nuiaber of Set A is 4 and Set B is 5. 
IIS n(A*U B) • 9 

III. 'A U B - £11,12, UtH, 15, 16, 17, 18,19] 

IV. A r\ B - 0 
V. ri(A) ♦ n(B) - n(A U 3) 



/ 






Which of the following are true? 

»s. I, II, III, IV and V 

b. I, III,' IV and V 

c. I, II, III and V 

• di 1, II, III and IV 
e. II, III, IV and V 






f 



In this Venn diagram, the Cardinal number 
Cardinal number of Set B is -6. U isj the a 


ft 

t . ^ - 


f K 
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I. 

II. 

III. 

"IV. 



A /> B • £a,e} 
n{A U' B) - 9 
n(A) + n(B) - 11 
n(A) ♦ n(B) - nj(A V B) 



V.y n(*A) ♦ n(B) - n(A U B) - n(AWB) 

/ ' ' * 38 ^ 






Given A V (B C) » fa,b',e,f,d\ , 

Using only union, and intersection on the above three sets, A, B, _ 0376 

C, how would you find the set |a,b,e,'f,d^ another way? 




(A V B)A C 
A A (B>OC) • 

(AU B) A (A U C) 
(A A-B) O (A- A C) 
(A f\ ,B) A (A A C) 




■) . ... ... w y • » / , . 

Source: FoundT of Secondary* School Math— Part I, Silver-*Burdett. Chap* 1* 
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THE STUDENT WILL APPLT THE CONCEPTS OF SET ALGEBRA TO A* NEW SET 
SITUATION BY INDICATING A RELATIONSHIP BETWEEN SETS WHEN GIVEN 
SOME' INFORMATION ABOUT THAT RELATIONSHIP. * 

/ ... 
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GivejN that AAB - A, what is true about the relationship of A and B? O 367 

• ' (. * 

• a. A » B 

. b. A is equivalent to B " 

*c. A C B * • 

d. BCA *. v • 

e. n(A KJ B) - n(A) + n(B) . , * 




Given that AU B ■ A, what is true about the relationship between 0368 

A and B? 

• »■' 

*a. A - B ; ’ . 
b* A is equivalent to B 

c. A C B * 

d. ft C k 

. - e. n(A U B) ■ n(A) n(B) 



Source: Found, of Secondary School Math — Part 1, Silver-Burdett, Ch. 1. 
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THE STUDENT HILL DEMONSTRATE HIS COMPREHENSION OF THE' CONCEPT OF 
INTERSECTION OF SETS BY SOLVING PROBLEMS INVOLVING SETS DEFINED 
BY. DESCRIPTION AND/OR SETS DEFINED BY LISTING. 



0110 
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Let A - b, 6, 9, 12,15,...^ 

B - f 5, 10, 15, 20,25,... T and 
• C -115, 30, A5, 60, .75 M «'* 

Which of the following is true? 



0300 



a. 

b. 
*c. 

d. 

e. 



A A B 
B A C 
A A B 
A A B 
BAC 



*15} 

? 15 ] 

C 

0 

A 



Let U be the set of all the members of a club, M be the 'membership 
committee of U, and P be the program committee of U. Which of the 
following ip true. , - ' 



0301 



a. 

*b. 

Cm 

d. 

6a 



U A M 
U A M 
U A P 
MAP 
BOM 



U . 
M 

0 - 

P 

0 



Source: Silver-Burdett, Found, of Secondary School Math-I. pp. ^,10,11 



THE STUDENT WILL APPLY HIS KNONLED® OF THE DEFINITIONS OF INTER- 
SECTION AND SUBSETS TO GENERALIZE TWO LAWS OF SETS ALGEBRA, BY 
SELECTING A TRUE GENERALIZATION FROM AMONG A LIST OF GENERALIZA- 
TIONS. . * \ - 
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Which of the following is always, true, 
are included in seta A and b? 

a. A^B-0andBnA-0 

b. If A A B ■ 0 then B rs A - B 
*c. A A 0 - 0 and B/> 0 » 0 

, v d. If An B - A, then B A A - 0 
e. B A A • A and A^ B 



no matter what elements 



• x v „ 
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Which of the following is always true, no matter what elementa 
are included in sets A and B? * ■ ■ 
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*a. If A^> B, 
b'. IfB^A, 

c. s If A 3 B, 

d. If B JD A, 
r e. If A ->B, 



then AA B 
then A A b 
then Aa B 
then A A B 
then AA B 



- A 

- A 

-5 

- B 



u 






Source: Silver-Burdett, Found, of Secondary School Math . I, pp. 12-13* 



THE STUEEHT WILL USE HIS KI 
SETS TO IDENTIFY SETS WHOS 



OF THE DEFINITION OF DISJOINT 
INTERSECTION IS THE EMPTY SET* 



01H 
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Which of the following sets, are disjoint sets? 



j 



A 

C 

E 



\ 2 , 4 , 6 , 3 , 10 ? 
flO, 8, 6, 4, 23 
[3, 9 f 



a* 

*b. 

c. 

d. 

e. 



A “and C 
D and E 
C and B 
D and F 
B and E 



B - fl , 3, 6, 8, 9/ 
D - {6, 83 
F - i 6, 8, 103 



/ 
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Which of the following pai 
set that is their internee 



a. tl, 2, 6 f 

!lio, 1, 



b. \1, 2, 3i 

c. U, 2 t 3 h Set of i: 



9) 



rs of sets have the empty set as the 
tion? . 



31 

, , ....... first three whole nuabers 

*d. n, 2, 3 ?;u, 2, y, Afft / 

e. (1, 2, 31 J Set o£r first three natural nuabers 



/ 



0309 



Source: Silver Burdett Co. f Found, of Secondary School Math-I. pp. 12-13. 
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WE STUDENT WILL USE HIS KNOWLEDGE OF THE PROPERTIES OF UNION OF 
SETS AND THE PROPERTIES OF/ADDITION TO ARRIVE AT THE RELATIONSHIP 
BEDASH THE TWO. / ” | 

/ ' ' ■ 



If A - il, 2, 3^ ,B - \k, 5, 6} andO T b. 5^ 7, 9, U] and 
n (A) ♦ n (B; => n (Ay B) and n (A) + n (C) / n (Av C) 

Which of the following is true? ’ * . 



a. 

b. 

c. 
*d. 
. e. 



Ad B 
AC C 
A ■ B 
Ah C = 0 

A rs b = p 



. c 



If k -i 1, 2, 3t , B • f 3, 4, 5 }mk 1 C - £l, 2; 3, U, 5f which 
the following is NOT true? 



of 



a. AU B - il, 2, 3, 4, 5} 

b. AU B • C 

c. AVB«BUA 

d. “AU B *1 3, 4, 1, 2, 4j 
•e. A U B - n(A) + n(B) ' 



0115 
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✓ 
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Source* Silver Burdett Co. f Found, oi' Secondary School Math-I.' 

15, 16. - ■ . • - - X\ . : 
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THE STUDENT HILL DEVELOP GDiniALIZATIONS BASED UPON RELATING THE 
DEFINITIONS OF SUBSET, UNION, INTWSECTION, MPTY SET AND COMPLE- 
MENT BT IDENTIFYING IKE RELATIONSHIP BITHEEN SETS GIVEN CERTAIN 
CHARACTERISTICS OF THAT RELATIONSHIP. > 



* ( 
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Governs 



1 

2 

3 

U) 

5J 



) 



B U A - 0 ' 

Bn A - A 

-0 

- B 

B 1b the Identity element for the operation of inter- 
section. i ' 



. • ^31^ 



Which of ihe following is. true? 



\ 



a. 

b. 
*c. 

d. 

Cs 



BC A 
A -I - 
AC B 
A OB - 0 
A - B 



( 



Given: 



1) A U B ■ B U A 

2) (AUB)UC-iU(BUC) 

3) A if 0 • A * 
k) B^ c ■ 0 

5) CU C - A 



Which of the following is true? 



0315 



1 •• 


B C C 


jt 6. 


C C B 


1 c. 


AtC 


1 d. 


A^ B 


f .. ?e. 


Be At 



„Sourcer~Silver Burdett Co., found, of- Secondary School Math-I. 
pp\ 16, 17, 18. •, 




THE STUDENT .WJJSr DEMONSTRATE HIS COMPREHENSION OF THE CONCEPT OF 
UNION OF SETS BT SOLVING PROBLEMS INVOLVING SETS DEFINED BT DES- 
CRIPTION AND/OR SETS DEFINED BT LISTING. 



44 



0134 



a 




39 



Let x -{1,2,3,4,55 , y 1,4,5,75 , 2 - {2,4,5,7f 
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Which of the following is true? 

• ■' ' 1 

/ * a. z U y = x 

7 «b. y U x * £7, 5, 1,2, 4} 

c. y ■ z 

d. zu y “ £ l f 4»5»7»2 f 4»5»7 f 

e. yc x I 



Let M be the set of all students who take instrumental music, 
A be those who take orchestra and & be those who take band. 
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Which of the following is true? 

a. M U A • B 

%. AUB-0 
c» B U A » 0 
*d. At/ : B--.M 
e. Hy B * A 



i/" 



Source: Silver Burdett, Found, of Secondary School Math^Part I, 
w PP* 14» 15 , 16 . • 
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THE STUDENT CAN ILLUSTRATE HIS COMPREHENSION OF THE SYMBOLS FOR 
INTERSECTION AND UNION OF SETS BY SELECTING THE TRUE OR' FALSE 
NUMBER SENTENCES ABOUT FIGURES USING THESE SYMBOLS. 



02$5 



h- 

f; - 



(Afl (t- 1 ) pcf) 






.if’.- 

. ■ 






£V; ; v • 
.^ v ' 

kjt. 

f$;V 



Which of the following number sentences is true about this figure? 0667 

- . . ■* ..JS ■ ’ 



a. Ik B C] r\ 

b. (A B Cl 

c. {A B Cl U 
*d. (A B Cl A 

e. U B Cl A 



Id b f1 
*d e p.y 

f D £ FC- C 
f D E F?- C 
\ D E F> % 



- fA B C 
•* V 



D E Fj 
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'IKE STUDENT WILL DEMONSTRATE THAT HE KNOWS THE MEANING OF CARTESIAN / 
PRODUCT OF TWO SETS BY SELECTING THE MO SETS FROM WHICH A CARTESIAN 
PRODUCT IS FORMED. 
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Given the following Carte elan product: \ 

C ■ f (1,-4) , (^» U) t . (•» 6), (#» 8), (# t 6) f (S»\8)J 
Which of the following list* the complete membership of Set 
A and Set B from which this set of ordered pairs Was formed? 



0322 



a. 

*b. 

c. 

d. 

e. 



A 

A 

A 

A 

A 



Ik, 6, 8( | B M 
{*, t) tt-fk,J?*} ■ 
8» » B " 6, 8f _ 

4, 6, 4, lor ? B - f#, IT 

f •! t B - f 4, 6, 8, 101 



t 



* \ 

. \ 



* 4 



/ 



Given the following Cartesian product: 

C ■ £ (b, b) r (c, a), (cj c), (a, b) f (a, c), (a, a), (b ( c), 
(b, •),. (c, b) J 



Which of the following lists the complete membership of Set A 
and. Set B from which this 'set of ordered pairs was formed? 



b. 

c. 
*d» 

6e 



A - fa, b,,cf 

A: first three letters of alphabet; B: 

A « fa*, b3 j B - fa, b, c J 
A ■ fa, b, c,5 and A - B 
A ■ fa, b, cl and A is equivalent to B 



three letters. 



0323 



Source: Silver-Burdett Co., Found, of Secondary School Math. -Part I. 
i . ppi 22 and'23. - ’ 



1 THE PUPIL WILL DEMONSTRATE HIS ABILITY TO INTERPRET THE DEFINITION 
! CARTESIAN PRODUCTS BY DISTINGUISHING BETWEEN WARRANTED AND UNWARRA! 



ED CONCLUSIONS 



PRODUCTS BY DISTINGUISHING BETWEEN 
IONS GIVEN A SET OF DATA ; 
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I Given, that A x B - A x C, which conclusion is not valid? 



0328 






•• A 4 0 
b. A rs B » A A C 
Co B ■ C r - 
*d. BVC 
e. A 0 B ■ A V C 



Given that A * 0, and A x B and A x C are not Cartesian products, 
which conclusion is not valid? 



a* B ■ C 

b. B ^ C ' 

c. A x B ■ A x C 

d. 0 C A X B 

*e. 0 ^ A x B 



0fl5C-r* 



Source: Foundations of Secondary School Math* -Part ■ I. Silver-Burdett, 
pp. 25-23. 



TOE STUDENT KILL INDICATE THAT HE -MOMS THE MEANING OF ORDERED, 



PAIRS BT SELECTING TOE CORRECT ORDERED PAIR FORMED PROM TOE ELEMENTS 
OF WO SETS. 



Giyen the- following sets: . 

A ■ fl, 2 \ 

B » fa» b, c, 3,. 4, ’$} 

which of the following is an ordered pair formed from AXB? 

♦ . 

\ . , a. (l, 2) 

\ «k / 1 . \ 



a. 


(i. 2.; 


\ *b. 


(1, a 


\c. 


( 2, 2 ( 


d. 


( •» 3. 


•a\ 


(b, 1 



\ 



Given the following sots: . 

A - ll, 2l v . 

B - *a, b, c, 3, 5 £ 

whffch of the following is an ordered pair formed from BXA? 



^c. t2, 
(a, 3 
(b, 1 



d. 

*e. 






Source: Silver-Burdett Co. Found, of Secondary School Math, Part I. 
pp'. 22 and 33. 

• MS 
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THE STUDENT WILL EVALUATE ‘THE IEVELOPMEMT OF THE COHVENTIOII OF OUR : 
NUMBER SYSTEM BY IDENTIFYING THE EVENTS WHICH HIGHLIGHT THAT DEVELOP- 
MENT. ’ 



k 



Which civilization made the moat significant contribution in the 
development of our number system in terms of 

a. clarifying what numbers a set of symbols was intended 

to represent. ' ’ 

b. simplifying the writing of numbers. 

c. making calculations easier. 



The Egyptians because they developed - s~eii*ple~8ystem of 
co unting .- 



b. The Babylonians be causey, they developed a system of numeration 
using the idea of place value and place holder. 

c. The Greeks because they invented "0* es an :abbreriation 
- TotovSmw 



me a n i n g n othing. 



*d. The Hindus because they developed a definite, set of symbols 
' to be used in a place value system. 



Ao 



. 



- o ; 



JHE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF WATS OF 

RBKMING~LARGE~NUMBERS BY IDENTIFYING ONE BILLION AS BEING EQUAL 
TO ONE THOUSAND MILLION. * 






One billion Is the same amount as 



-Si one thoueand thousand 
l*b.. 



c . — one million- million — 

d. ten thousand thousand 

e. ten thousand million 



TOE STUDENT WILL BE ABLE TO DEMONSTRATE K1S .KNOWLEDGE OF THE SIZE ‘ 
OP ONE MILLION, BY IDEtfHFYINGHOW MANY TIMES LARGER IT' IS THAN 
*0NE THOUSAND. ^ ' 



4 



■v 



A 



50 



7 
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. 



* 0522 



( 



0060 



0088 



pO&l 
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One million is how many times as large as one thousand? 

a* 2 times 
b« 5 times • 

c* 9 10 times ' - . ■ 



d. 

*e. 



100 times 
1000 times 
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TH? STUDENT HILL SHOW HIS COMPREHENSION OF ROMAN NUMERALS BT RE- 
WRITING HINDU- ARABIC NUMERALS AS ROMAN AND ROMAN NUMERALS AS 
HINDU-ARABIC. % 



0145 



.What is Hindu- 



Arabip 



numeral that stands for X? * 



a* 

*b. 

I C * 
Id* 



100 

10,000 

10 

1,000 

100,000 






w 
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St 



What is the Roman numeral that stands for 50,000? 






a* D 

b. L 
e. - D 
d. . XXXXX 

*e. L 



0404 






What is 5,946 in Roman numerals? 
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a. MMMMMCKXXXXVI 

b. WCMXXmi 

c. LCMXLVI 
*d. JCMXLVI 

e. VCMXXXXLVI 



A 







Whet is the Hindu-Arable numeral for TO? • 

. a. 450 ' 
h. 6,500 
*c. 45,000 

d. 650,000 I) 

e. 10,055 . 

*.•’ * \ 



0406 - 



Source: Found it lorla of Secondary School Math. Part I? p* 29 
Silver^Buniett , , • 






THE STUDSHT WILL BE ABLE TO APPLT HIS KROWLQXE OF PUCE VALUE BT 
IBEHTIPTING HOW MAW TIMES MORS OKI DIGIT raPUESKRTS WAR ABOTHER 
DIGIT IM THF, SAMS HUMBER. ' 

l • • 
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In the mineral 5156, the '5 on the left represents how many timet 
as\much jas the 5 on the right? * 

V 4950 . ' ■ * 

b. IOOO 

*c* 100 ; 

; d. .10 ' - . . • ; . 

e. none of the ubove 

V 



. » . 



c 



In the numeral 4,356,492 the 4 on the left represents how many times 
‘as much as the 4 on the right? \ 

a. 100 .• • 

b. 1000 - * 

*c. 10,000 - 

d. 100,000 

e. none of the above 



OO63 



In the numeral 31.23 the 3. cn the" left represents how many times as 
much as tho 3 on the right? s 

, . 

a. 10 

b. 100 . . 

*C. 1000 ? 

d. 10,000 . - - 

e. none of the above • ?, 



Sources S.R. A. Advancing in Mathematics, part 1. 



* * ' • 1 . . . • f ' 

-WE -STUDENT WILL SHOW HIS UNDERSTANDING OF PUCE VALUE AND THE 
ROLE OF ZERO AS A PLACE-HOLDER BT I DgltflFTING THE RELATIONSHIP 
BETWEEN NUMERALS, PLACE-VALLLi NOTATION AND VALUE OF THE NUMBER 
REPRESENTED. - ' 
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Using the minerals 4, 2, 6, 9,' 0 end 1 once etch and also Using 
-a decimal point which of the following is the largest number 
that can be written? 



a. 096,421. 

• b. 964,210. 
*c. 96,421.0 

d. 69,421*6 

0. 069,412. *■ 



0410 



In which' of ' these numbers does th£ numeral U represent thousandths? 

• * * 

a. 4321. • 

7 b’. 4OOO.32I- * \ . : ■ « • 

v ' c. .0004 

% 3 .2u • ’ ' ' 

e. .4321 .. . 



0411 
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, Where would you. place a zero in. the numeral/ 547*6 to represent the 

largest number?. / • / •* 

• ( • . • » . « 

w . * 

f ■ « * V 

r ( *a. between 7 and the. decimal point 7 

b. after the 6 1 . ' / • \ 

c. between the decimal point and. 6 • 

d. between the 5 and the 4 - * 

e. between the 4 and the 7. & * * * 

* r l» ^ 

• * » , 
a , * . •. 

v ' . , • . ' •/ 

* 1> . • A 



0412 



Sources Foundations' of Secondary School Math. ‘ Part I. pp. 29-30 ' 

Silver-Burdett.- ' * . c • 
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THE STUDEJIT HILL SHOW HIS UNDERSTANDING OF' PLACE VALUE IN. THE 
DECIMAL SYSTEM BY TRANSLATING URGE NUMBERS FROM WORDS TO HINDU- 
ARABIC NUMERALS AND FROM HINDU-ARABIC NUMERALS TO WORDS. 
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•How would you read the number 4,300,046? 

a. four thousand i three hundred, forty-six 

b. four million, three hundred, forty-six 

c. four million, thirty thousand, forty-six 

d. forty three thousand, fcgrty-six - ' 

*e. four million, three hundred thousand, forty-six 



J 
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How would you write one million, two hundred seventy-five thousand, 
tweilty-niae in standard decimal notation? 



a. 


1,200,075,29 


b. 


1,275,290 


*c. 


1,275,029 


d. 


1,275,000,029 


(St 


12,750,029 



0414 
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Directions; 



Match the words and the numerals that name the 
numbers in the following Hat. 



" O • 

[ERIC 



Five hundred 
Five hundre 
Five hundre 
Five hundre 



thousand, sixty 
sixty 
i sixty-six thousand 
d six 



Which of th 



a. 

b. 
*c. 

d. 

e. 



1 

2 

3 

4 

5 



i 



_dr 

e 

Jt>_ 

a 



a*. 


506 


0415 


b. 


566,000 


0416 


Ca 


506,000 


0417 


da 


500,060 


0418 


e# 


560 





ib numerals does not match one' of the names for a number? 0419 



Source t Foundations of Secondary School Math. Part I. p. 29, 



Sillve r-Bur de 1 1 . 



j 



54 
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THE STUDENT WILL SHOW HIS UNDERSTANDING OF PUCE VALUE IN THE 
DECIMAL SYSTEM BY TRANSLATING DECIMALS FROM WORDS TO HINDU-ARABIC 
NUMERALS AND FROM HINDU-ARABIC NUMERALS TO WORDS. 



0149 



. \ v 



How would you read the number 14.5024? 

y , 

a. fourteen and five, oh, two, four thousandths ^ 

b. fourteen and five thousand twenty-four thousands 

c. fourteen and five thousand twenty— four tenths 

d. fourteen and five thousand, oh, twenty- four ten thousandths 
*e. fourteen and five thousand twenty- four ten thousandths 



0420 



How would you write eighth-nine millionths? 



0421 



&• 

b. 

c* 

*d. 

e. 



89.000001 
89,000,000. 
0.00089 
0.000089 
0.0000089 • 



Directions: 



s •’ 



Match the words and the numerals 'that name the 
same, numbers in the following list. 



c One and thirty seven hundredths a. 0.137 

a One hundred thirty $even thousandths b. 137. 
e One hundred thirty seven ten thousandthsc. 1.37 
b One hundred thirty' reven 




0422 

0423. 

0424 

0425 



Which of the numerals does not match one of the names for a number? 



0426 



ft# 
b. 
c • 
*d. 
e. 



1 

2 

3 

4 
.5 



ERIC 



55 



7 



T" 



H 

» 

> 

I 



u . ■ 



O 

ERJC 






50 



THE STUDENT WILL SHOW HIS UNDERSTANDING OF PLACE VALUE AND THE 
MEANING OF T9i AS THE BASE IN THE DECIMAL SYSTEM BY ’TRANSLATING 
FROM DECIMAL TO EXPANDED. NOTATION AND FROM EXPANDED NOTATION TO. 
DECIMAL NOTATION. 



Which of the following correctly represents the numeral 375*1 in 
expanded notation? 



fta 


3 x 100 ♦ 7 x 


10+5 


+..1 


b. 


3 x (100 + 7) 


x (10 


+ 5) x 1 + 


*c. 


(3 x 100) + l 


7 x 10) 


♦ (5 x 1) 


•d. 


(3 r 100) + ( 


7 x 10) 


+ 5 .1 


e. 


.1 + 5 + (7 x 


10) + 


(3 x 100) 



Which is the decimal notation for the nunber whose expanded notation 
is (5 x 10,000) + (6 x 1000) +(0 x 100) + (3 x 10) x (4 x 10)?„ 





5.634 

56,034 


b. 


c. 


56,134 


*d. 


56,070 


e. 


56,170 



THE STUDENT CAN SIGNIFY HIS COMPREHENSION OF THE POSITIONAL SYSTEM 
BY CHOOSING*TfiEN30HRECT PUCE VALUE IN A GIVEN NUMERAL. ' * 




0152 



0431 



0432 



0259' 



-#* 



Ir the number 6170 what is the value of .7? 



a. seven hundred 
*b. seventy 

c. seven thousand 

d. seven 



In the number 4,825,000 what is the value of ^8? 

o 

a. eight million 

b. eight hundred 

c. eight thousand 

*d. eight hundred thousand 
e. eighty thousand 



56 



i. 

/ 



• I 

f 



% 




i : 



t 

A 



* 0674 



a 0675 v A 






i 



r- 



•t* 






■ . r 

In the number 20 H what is the value of 2? 

• , *a. twenty thousand ' & ; r 

b. two hundred thousand 

c. two million 

; , • v- ' ' : ' ■> 

THE STUEEN-T WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF NUMBER 
VALUES BY IDENTIFYING THE LARGEST NUMBER FROM A LIST, 

i t # i . 

• * a 

' f 



Which of thew following represents the largest number? 
o a* “400 

b. ‘“(3/5) ■ / '• 

■ *c. 0 . •’ 

d. . '> r . , ; • : . -7 

. e.‘ “21 ‘ : • 




t u « • 

Source:, Insight Unto 'School Mathematics, SRA, Boole 2, Chapter i* 



• . ■ 

THE STUDENT WILL. BE ABIE TO DEMONSTRATE HIS KNOWLEDGE OF THE 
MEANING OF THE THRASE "SCIENTIFIC NOTATION" BY. IDENTIFYING A 
NUMBER WHICH IS NOT WRITTEN IN SCIENTIFIC NOTATION. 



Which of the following is NOT written in scientific notation? 

- a. " 6000,* 6 x 10 3 % i ■ 

*b. 54,000 - .54 x 10 5 * , , 

c, 18,000,000 » 1.8 x 10 7 

, /. d. 45,300 - 4.53 x 10 4 



.Source: School Mathematics I, chapter 1., * V 



. 0676 



t 



0012 



. 0015 



0062 



0090 



52 



TOE STUDENT CAN COMPREHEND ‘SCIENTIFIC NOTATION BY IDENTIFYING THE 
MEANING FOR A GIVEN NUMBER PH RASE OR A NUMBER PHRASE FOR A GIF0T 
MEANING. ' ' 



024B 



I 

f 

' I 
■( 

" % 
I 
1 



Directions i 



Mark the correct letter ‘for the definition of 
this phrase. ' 



3 3 

In the following notation of 5 » 5 ie 

* 

a. the base of the notation 
*b. the exponential notation 
c. t the exponent of the notation 



0651 



Mark the correct letter" for, the number phrase for the negative 
integer exponent. 



V 

ft# 


r 


b *i 


i n? 


*c. 




t 

d. 


0 

n 



q652 



i 



TOE STUDENT CAN SHOW HIS UNDERSTANDING OF SCIENTIFIC NOTATION BY 
CHOOSING THE SCIENTIFIC NOTATION AMONG NON-SCIENTIFIC NOTATIONS 
OF THE SAME NUMBER. 



0250 



The number 30,000 can be written in many ways* Mark the one that 
is in scientific notation. , . 

a. 8 x 10,000 
#b.* 8 x 10 U 

3 ‘ • 

. c. 80 x lO 5 

* v d. .8 x 10^ x> -, 



0655 



58 












■ .... 



5 3 



Mark the correct scientific notation for .000039 



0656 



a. .39 x 10 



b. 30 x 10 
*c. 3.9 x 10 

d. t39 x 10 






r 5 

-5 



Mark the correct scientific notation for 70,800,000 



*a. 7.0^x 10\ 

b. 7.08 x 10 6 ' 

c. ,708 x 10 5 

d. 70.8 if 10 6 , 






.0657 



THE STUEENg WILL DEMONSTRATE HIS UNDERSTANDING OF r '.3E CONCEPT OF 
ORDER IN THE SET OF WHOLE NUMBERS BY DETERMINING THE "DETHEBINESS" 
OF POINTS ON A NUMBER LINE. 



0161 






Think of a number line and three numbers, A,^B, and C. Given the 
following relations between these three points which picture of 
the number line is the correct one? ' , 

C > A ' ' . 1 - . 

B < A, A < C and therefore B < C . 



0461 



a* \ 


-4 




\ 


*b. . 


A 

1 , 


'B 


c 

*7 q 

1 j 




B 




f c 


c • 


1 




_/ . . . : 


t 


A 




is— i-. 


d. 


1 




J •- f 




C 




BA 


e. 


I 


i 


_> - - . 




B 


C 


A \ 



V, 



IRK: 



59 . 



c 



55 ' 






THE STUDENT WILL ANALYZE A NUMBER LINE AS EVIDENCED BY HIS ABILITY 
TO HATCH A NUMBER LINE ILLUSTRATION WITH A PROBLEM. 



/ 

0^88 



' & ? 

The number line below can be used to explain the problem 






J — * — i — » — ' — 



Vj. 



*a. 3*4 x 3/2 ■ n 
1 ». 1 * 1/3 - n 

1 c. 1/3 + 1/3 • n 
d. 7/8 x 3/2 - n 






-* — :* — * — >- 



X 



/ ' 



0541 



Identify the set of symbols which can be associated with the 
number line below. The symbols must be used only once and make a 
complete statement which the -diagram will support. 

r»T~r^~7rXT~ r v r~ri . 



0542 



a. 1/2, 9/8, 27/16, 3 * , x, 
*b. 1/2, 9/8, 27/16, 3 x,x, - 

c. 1/2, 27/16, 3, 2, f , x, - 
. d. 9/8, 27/16, 3, 2, * , x, ■ 

) y 



THE 

ODD 




T WILL ANALYZE RULES FOR PRODUCTS AND SUMS OF EVEN AND 
ERS BY SELECTING APPROPRIATE RULES FROM A LIST. 



0209 



The product of any two odd numbers will be 

a. usually, but not always, odd 

b. usually, but not always, even 
• *c*, always odd 

d. always even 



0567 



ERIC 



61 



56 




The product of two even numbers and the product of two odd numbers 0568 



I 

a. could possibly be the saipe number 

b. would always be the sane number 
*c. would. never be the same number 



The sum of any two odd numbers and the product of any two odd num- 0569 
bers . , 



. *d. would never be both even numbers or both odd numbers 

m 1 . • 



EQUALITY 61 IDENTIFYING EITHER EXAMPLES OR PROPERTIES. 



a. 0, 2, 6, ••• 1 addition 

b. 0, 1 , multiplication 

Cm 1, 3 1 5» 7 1 multiplication 
*d. 0 , 1 addition 

e. 0, 1, 2, 3t ••• division 



b. a • b - b • a 

c. a • (b + c) - a • b + a • c 

d. a*l*l»a-a 

e. none of these 



d. would -rarely, but occasionally, be the same nuaber ' 




c. 



WQUl( 

moult 

/wilt 



,d both be even numbers 

A both be odd numbers 

.d occasionally both be either even or odd 



the srouyrr can recall the basic properties of real numbers and of 0075 



Which of the sets is not closed under the operation named? 



0120 





0121 



multiplication? 



V 



*a. (a • b) • c ■ a • (b • c) 




\ 









f 



I 
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Which of the following illustrates the transitive property of 
equality? 



0122 



a. Jf x + 4 » 7-then 7 * x + 4 , 

*b. If 2 + 1 - 3 and 3 - 3 + 0 then 2 + 1 
c* If 4a - 6 and 4a - 9 then 6*9 

d. If 2 + 5 - 7 then 7 -2 + 5 

e. none of these •% ' 



S 



-3 + 0 



Two numbers are additive inverses, if 

a. their product is zero 

b. both are positive 
e. their sun is one 

» *d. their sum is zero 
e. they are equal 



0123 









s 



The real numbers have a' unique element 0 having*, the property that 
a + 0 * a and 0 + a - 0. This property is called the* * 

a. associative axiom of addition f 

b. symmetric property of equality 

c. distributive axiom 

d. commutative axiom of addition 
*e. additive axiom of zero 



0124 




Which of the following statements is true because of the additive 
property of equality? f . \ # . 

*a. If* x - 7 then x + 3- 7 + 3 

b. If x + 4 - 7 + 4, then x - 7 - ■ . * 

c. (x + 3) + 7 - x + (3 + 7) 

d. x + 0 - 0 + x - x , “ 

e. x + y ** y + x . 



, 0125 



V 

\ *;■ 
i 



o 

me 



f 

• 63 






4 






. ¥i 



■f 






/ 



* *t 



u 



i 



V* 
4L*'- 
s */. 



: £: 

o 

ERIC 



■V>>y. . 



\ v 






1 'i ; <£3,W-f r *■ . ■ s. j. * 



1 ‘ *'i** t ‘ '*??*&'* 'tf^Zi*,*?****. p ~y-'' <iL .if kj x-y^'.". *; v**w •*•<■. 'cj .?• > v-** • v<* * ^ „*p ’ p . ! "'-**» ■ ■ 
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Use the multiplicative property of equality to complete the 
following conditional. If x ♦ 4 ■ 12 then 



a. x ».8 

• b. x + 4 + -4 • 12 + -4 
c. 4x ♦ 16 • 6 
*d. 2(x ♦ 4) - 24 
e. none of the above 



1 



Source: Dolciani, Algebra 1, Chapter 2. 



THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNONLED® OF THE 
MEANING OF THE WORD INTEGERS BT IDENTIFYING TaE CORRECT SET 
NOTATION FOR THE SET OF INTEGERS. 



S 



The integers may be written in set form as 



a. • (l|2 v 3t4i 5i • • •) 

b. (0, 1» 2f 3i4f • • • ) 

(~1» —2, —3* -4i “5 » •»•) 



d. 

*e; 



o, “*1| -2, — 3i -4» •••) 

, • • • , -2, “If Of If 2, •••) 



Source: School Mathematics II, p. 35. 



\ 



THE STUDENT WILL ANALYZE THE SET OF INTEGERS AS EVIDENCED BT HIS 
ABILITY TO, SELECT FROM A LIST OF PROPERTIES OF OPERATIONS THE 
PROPERTY .WHldH DOES NOT BELONG TO THE SET OF WHOLE NUMBERS. 



Select the property ’which belongs to the set of integers but not 
the set of whole«numbers. . ' 



a. Closure property. If a f b, and c are in the set S,.then 

a+b is in the set S. v 

b. Distributive property of multiplication over subtraction. 
— jf a,b, and c are of the setSand b-c is or the set S, 

the ax(b-c) • (axb) - (axc). 

c. Multiplication property of zero, ab is 0 if anp only if 
at- least one of a and b is 0. . 

*d. Additive inverse. If a is Q of the set. ,S, theg there exists 
a unique member of set S, a, isuch that a + a - 0. 



S 



64 



l 

0126 II 



0027 



0037 






0202 



0559“ 






59 



“ 

TUB STUDENT MILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF WHAT 
RATIONAL AND IRRATIONAL NUMBERS ARE BY IDENTIFYING AN IRRATIONAL 
NUM 3 ER. 



0056 






Which of the following is an irrational number? 

. 1 ' 4 

a ' % * 



./ 



b. 3 



*c. 5 

d. “7 
e» 1.414' 






0081 



Which of the following - is an irrational number? 
* 

, a. .565656565656... ■. ' 

b. .418418418418... 

\c. .626626626626... , 

*&. • .823847891822... 

/e. . 126351^63512635, . . 



0082 



Which of the following is an irrational number? 






OO83 



a# 


64 


b. 


121 


c. 


49 


*d. 


145 


e. 


all of 






Source: School Mathematics, II, chapter 10 . 



V 



THE STUDENT WILL DEMONSTRATE A BASIC KNOWLEDGE OF IRRATIONAL 019 ? 

NUMBERS AS EVIDENCED BY HIS ABILITY TO' IDENTIFY KNOWN FACTS WHICH 
COULD BE USED TO DEVELOP AN ARGUMENT FOR THE EXISTENCE OF IRRATION- 
AL numbers; > 



60 






The Greeks discovered long ago that certain numbers could not 
be written as the ratio Of integers. There is a proof for the 
existence of such nuabers. this proof uses many facte but de-. 
pends primarily on showing that 



' :* i 



a. the square of an even'nuaber is even. 

*b. anumber cannot be both even and odd. 

c. the square of an odd number is' odd. 

d. all even whole numbers can be written as two times another 

whole number. ' * , 



f • 

i 



THE STUDENT WILL DEMONSTRATE KNOWLEDGE OF DIRECTED NUMBERS BY 
BEING ABLE TO ADD AND TO MULTIPLY DIRECTED NUMBERS. 



The sum of +4 ♦ (-7 ♦ — 3) is 



J 



J* 



a. -6 •• 

°b. . 0 

c. ' -8 

d. + 6 

e. +8 



The sum of (-2 + -3) + (-4 +• +6’) is 



/ 



<3 



/ • 



a. 1$ 

b. + 5 

*c. -> . 

d. -2 

e. + 15 






The Product of -3 and + 4 is 

a. +7 

b. >1 

A. +12 
Ad. - 12 
T ®* -7 



' DP . 






ERIC ' 



* 
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0552 . 



' 0080 



• 0135 ‘ 



0136 



• 0137 



i 



■ r 

% - 
V 

"C 






<V e. 

Vr. 

• r • 

vl 

V ;• 


t) ' 

t 


« 


61 


• 

f . 


If x< 0 and y < 0 


V* 

then 


. ^ . * • ' • 


• £ 


a. 


xy » 0 


0 

# 


* 

* 


*b. 


xy > 0 


1 j 


c. 


xy 0 


. • ‘ ’ 


*■ 

i- 


d. 


x + y> 0 




V , 

i' . ' 
C - 

e- 

r ■ 


e. 


none of the above 

( 


K; » 

‘ f: - 


Source: 


Dolciani, 


Algebra 1,. Chapter 

i», . 
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THE STUIENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OP THE . 
MEANING OF THE PHRASE "ABSOLUTE VALUE" BY IDENTIFYING A OORHECT 
MEANING. ° " 



0138 



0028 



K- 



r. 



T 

,s 



-r 

• i. 

r 

A 



& 



f 
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. 

£• 

fc 



O 
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’ * ' 0 . 

The meshing of the phrase "absolute value" can be thought of 
as toeing the' ; , ^ * f 

; * i 

a*< real or true amount of the number 
*b. distance the number ,£s from zero on the number line 

c. opposite of. a number x 

d. distance between the number and its opposite on the 

< number, line. • ’ * - * • 



Source: School Mathematics , II,. p. 60 



IRE STUDENT CAN DEMONSTRATE . AN UNDERSTANDING OF AB^LUTE VAUJE / 
BY SOLVING EQUATIONS AND* INEQUALITIES INVOLVING ABSOLUTE VALUE. 






T“ 



O 



a* 

Ci 

*d. 



x 

x 

X . 
X 



-2 and x 
2 

-2 

-2 or x « 



v .• 



e# none of these 



r 

//. 

. / 

i 



/ 
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0038 



0067 



. /• 

<v 



0100 



1 ‘ 



•»y | 
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Which of the following is the graph of the solution JaJ < 1? 



ft* 

b. 

*c. 

d. 

, e. 



“M O I *■ "5 1 S~ 



* ^ -f o » i 3 oH 



~ M -3 -z —i , o \ t- ^ n s* 




' z, -< <=» t P L. 1 -V s~ 



Which open Sentence describes the graph shown below? 



--4 






-i 



-.V 



/ 

i 



3 



a* i al 
*b. | a| 

c. l al 

d. l&\ 

e. -3 



* 3 
a-3 



-3 and\al>3 
a < 3 



r 



0101 



0102 



In the graph of { x - 2|£ 5, the distance between the graph of 
x and the graph of 2 is 



0103 



a. more than 5 
;b» less than 5 
*c. 5 pr less 

d. 5 or more 

e. ' none of the above 






The solution set of the open sentence |x - lj > 4 is 

*a. V x | x <-3 or.x >5? 

b. f x I x < -3 or x < 5 i 

c. \ x I x i -3 or x > 5 ^ 

d. f x l x < 3 or x > 5 \ 

. e.'f x| x>-3 or x < 5} 



< 

0104 



& 



63 



The solution set of the open sentence |n( + 4 • 2 is 

.. a. t-2 \ 

b . 

c. f(K 

*d. 0 



0105 



Source: Dolciani ~ Algebra l t Chapter 1 and Chapters 4* 



THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE 
MEANING OF THE PHRASE "PRIME NUMBER" BY CHOOSING THE' CORRECT 
MEANING FROM A LIST. \ 'J 



0031' 



Tbe meaning of the phrase "prime number" can be stated. 
A prime number ia a number that • / 

’ a. has more than two factors 
b. is not divisible by 2 
*c. has two and only two factors - 
. „d. is odd and has less 'than/ two factors. 



0045 



Source: School Mathematics II, p. 103. 



THE STUDENT WILL BE ABLE TO . DEMONSTRATE HlS KNOWLEDGE , OF THE 
MEANING OR. TWIN PRIMES BY IDENTIFYING A PAIR OF TWIN PRIMES. 



f'J 



0032 



S' 



Which of the following is an example of twin primes? 

a. ..2,3 

. *b? 5, 7 * 

c. 13, 13 i 

d. 9, 11 ' . ‘ 



0046 



Soiirce: School Mathemut -a, II, p. 108. 
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TOE STUDENT CAN DEMONSTRATE UNDERSTANDING PRIME AND COMPOSITE 
NUMBERS BY FACTORING COMPOSITE NUMBERS. \ ' 



The number 

a. 0 

b. 1 
*c.« 2 

d. 4 



_VLs a prime number. 



0093 



0188 



v 

* .• 

b 



•a 



V 1 



;er|c 1 



A prime number has exactly 



diff erent'v factors. 

*-» » 



a. 

b. 
*c. 

'd. 



0 

1 

2 

3 



even number(s) ia (are) prime. 



a. No 

*b. One 

c. Two 

d. Many 



Composite numbers may be, divisible by. 

a. other composite numbers. 

b. prime numbers, 
c i two. 

*d. all of the above. 



There are 

#b. 8 

. c. 7 
d. 6 



prime numbers between 1 ! and 20. 



\. 



< 70 



. ^ 



0189 



0190 



0191 



0192 






s 



X 

v! 

' I 

j 

* 



% 



% 



i 

■I; 

• >.> 

$ _ ■ ■ 

* i 



. 






Fifteen is divisible by 



different primes. 



0193 



a. one 
*b. two 

c. three 

d. four 



Natural numbers /that contain more than two different factors are 
• numbers, ; 



a. prime /X 

b, odd' 
c; even 

*d, composite 



\ • 

V: 



0194 






If a number has a prime number of divisors then the number is 



a. . prime ", 

b. composite 

c. odd wf* 

*d. prime or power of a prime 



■/ 



Y 



0195 



A number is completely factored if it is expressed as the product 



of 



numbers. 



0196 



a. several 

b. two 

c. other ’ 
*d. prime 



r, 



2 * 3. • 5 • 7 is the complete factorization of 

a. 180 

b. 140 

*c. 210 

d. 240 



0197 






■< i 
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The complete .factorization of 625 is 






1 x 5 x 5 x 5x5 
b. 5.x 5 x 25 • 

•c. r 

d. 5 x 125 



THE. STUDENT MILL U SE HIS KNOWLEDGE OF PRIMES TO EXPRESS A NUMBER 
AS THE. PRODUCT OF ONE AND ONLT ONE SET OF PRIMES BY SELECTING 
FROM FOUR SETS THE SET WHICH REPRESENTS A UNIQUE FACTORIZATION. 




> ' 



, ' J 

299 can be expreseed as the product of 



a. . 11,27,2 

b. 7,42,5 
*c. 23,13 

d. 1,299 






THE STUDENT WILL ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE 
MEANING OF THE PftRASE "RELATIVELY PRIME" BY SELECTING A PAIR OF 
NUMBERS WHICH ARE RELATIVELY ’ PRIME. . 

. X '- ' ■ 



Which of the following pairs of numbers are relatively prime? 

a. 15, 24 

b. 14, J.6 

c. 9, 27 

d. 13, 26 / * 

*e. 8, 25 . 



Source t School’ Mathematics II, p. lior 



TIRE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLQXE OF THE 
PURPOSE OP THE SIEVE OF ERATOSTHENES BY SELECTING ITS CORRECT 
PURPOSE. ' ’ 



72 
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0191 



0545 r 
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The Sieve of Eratosthenes is a tool for finding: 

fa* prime numbers 

b. tha Greatest Common Factor 

c. • the Least Common Multiple 

d. square/and triangular numbers 

e. the divisibility of a number 



0056 



-1 



O ■ 

ERIC V 



Source: School Mathematics IX, p. 105* 

‘ V * 



THE STUDENT WILL BE ABLE TO APPLY THE PROPERTIES OF REAL NUMBERS 
OR OF EQUALITY BY JUSTIFYING STEPS IN A PROOF. • 



Which property of real numbers or of equality enables you to go 
from Step 1 to Step 2? , \ 

tt 

Step 1: b + c +' (-c) « b 



l 



Step 2: b + [c + (-c) ] -*b 

a. Transitive Property of Equality 

b. Additive Property of Equality 

c. Axiom of Additive Inverses 
*d. Associative axiom of addition 

e. Axiom of closure for Addition 



$ 

v V ! 



■ ! r 

h 



0081 



0139* 






\ ■' 

Y< 

\ 






( ' 



Which property of real numbers or of equality enables you to go 
from Step 2 to Step 3? •• ’ ... 

Step 2: b +.[c + (-c)J, « b 

i # 

Step 3: b * b + [c + (— c) J 

a. transitive property of equality 
*b." symmetric property of equality 

c. additive property of equality « 

d. axiom of additive inverses , 

e. additive axiom of zero 



Source: Dolciani, Algebra 1, Chapter 2. 
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THE STUDENT WILL DEMONSTRATE KNOWLEDGE OP NATURAL' NUMBER PROPERTIES 
BY CHOOSING THE CORRECT PROPERTY OF NATURAL NUMBERS IN PROBLEMS 
DEALING WITH EXPRESSIONS* 



Directions: 



/ 
/ : 



r 

b 



Choose 'the letter of the property or proper- 
ties that take you from the first expression 
to. the equivalent second expression. 

/ ‘if * 

/■( 



)104 



35 + (89 ■+ 92 ) 



(35 + 92 ) +M 



0280 



a. Commutative 

b. Associative c 

c. Distributive 
# d. a and b 

e.' a and c 



/ 



'i 



ERIC . 



15 (2 • 9 ) 



(2 • 9 ) 15 



*a. Commutative 

b. Associative 

c. Distributive 

d. ' 'Identity 

e. a and b, 



5 (8 «• 13 ) 



/ 



8 /( 5 ) + 13 ( 5 ) 



a. Commutative ‘ 

b. Associative « 

c. Distributive 
*d. a and c. 

e. a and b 



19 + ( 3 * 5 ) 

# a. Commutative 
/ b. Associative . 

c. Distributive 

d. Identity 

e. a and b 



s 



(“$‘35 + 19 



* 4 
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0281 



'0282 



.0283 



■ (, 



A 



( 

, - j 



- : ~ ^ TT 
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2(22 + 33 ) 




♦a. Commutative 

b. Associative 

c. Distributive 

d. Closure • 

e. Identify 





If a<Mt and b£M, then (A+b)€M. 



a* Commutative 

b. Associative , 

c. Addition 
*d. Closure 

e* Identity • 




J 






5 ( 1 + 0 ) 




5 ( 1 ) 



a. Commutative 

b. Associative 

c. Distributive 
*d. Identity 

e. c and d 




9 ( 7 ) ♦ 9 ( 8 ) 

a* \ Commutative 

b. 'Associative 

c. Distributive 
0 d» Addition • 

*e» c and d 







0284 



V 



0285 



' 0286 



Ml 



t ■ 



0287 




a • b + c 



c + b • a 



*a» Commutative 

b. Associative 

c. Distributive 

d. a and b 

e. a and c 





0288 






- S 
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a. Commutative 

b. Associative 
*c. Diatributive 

d. a and >c 

e. b and c 



Source: Seeing Through Mathematic s; Van Ehgen, etal, Book I, P. 273. 




THE STUDENT Hid! RECALL HIS KNOWLEDGE OF THE DISTRIBUTIVE PROPER- » 
TT PGR WHOLE NUMBERS BY FINDING THE CORRECT REPLACEMENT FOR ME / 
VARIABLE IN NUMBER SENTENCES USING THE DISTRIBUTIVE PROPERTY* 



U x 12 - £x(3-»n) (4x3) ♦ (A x n) » 48 

^ What ie the replacenent for n^that will make the sentence true? 



a. 4 
*b. 9 

c. 3 

d. 10 

e. 12 



y 



* 65 - (5 x 3) + (5 x n) - 5(3 ♦ n)- 5 x 13 
What ia the replacement for n that will make the sen tence true? 



a. 5 

b. 7 

c. 13 

d. 12 

*e. 10 






/. 



Source : Found, of Secondary School Math-Part I . Silver-Burdett , 
. pp» 2i»— 2(i# • . » 



TOE. STUDENT WILL USE HIS UNDERSTANDING OF EQUALITY TO. DETERMINE IF 
OTHER RELATIONS POSSESS THE PROPERTIES OF SYMMETRY, REFLEXIVITY, 
AND TRANSITIVITY. . . 

■■ 



/ . 



. 0138 

f 



0369 



•» _ 



0370 




.x' 



0166 



\ 
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Why is 0 the Property of Identity for addition and subtraction? 
Analyze the following reasons and complete the phrase. "0 added 
to or subtracted from a number" • 



a. 

•b. 

c. 

d. 



does not change the original number, 
names the original number, 
identifieo the 0. ■ . , t 

changes the number. J ^ 



0661 



r 

1 . 



• ^ 



Why -is 1 the Property of Identity for multiplication and division? 
Analyze the following reasons and complete the phrase. "1 multi- 
plied to or divided into a number" 



0662 



lumber 



does not change the original numl 
♦bVr* names the original number 
identifies the 1 
*d. ^ changes the number 



the Student will analyze a proof of the common algorithms by match- 

ING'EAPH STEP OF THE PROOF WITH THE PROPERTY IT REPRESENTS. ‘ . 



From .the "list of properties below select the one which belongs with 
e6ch step of the proofs below. 



A. Distributive property 
• B. Associative property 
C. Commutative property 
*D. Identity element 
E-. Basic facts 
<• 






oieu 






(4 + 4) + 4- [(4 x 1) + (4 x 1)] + 4 


A 


B 


C 


*D 


E 


*. 0527 . X 


1 


' • ) 

1 


* J 


V 


- 






1 


• 


(4 + 4) + 4 : - [4 x (1 + 1)] + 4 


*A 


B 


C 


D 


E 


• _ ( ^28 ;,| 


* 

4 * 


(4 + 4) + 4* (4x2) + 4 


' v A 


B 


r 


D 


*E 


— . 0529 . j 

1 




* (4 + 4) + 4 ■ ( 4 x 2) + (4 x l) 


A 


B 


c 


*D 


E’\ •. 


O 

U-N 

O 


A 


(4 + 4) + 4 - 4 x (2 + 1) s 


* A 


B 


c 

r« 


D 


E 

m 


0531 . J 

7 J 




(4 + 4). + 4*4x3 


» - A 


B 


C 


' D 


*E . 


CM 

«*> 

0 


Q 


✓ i m 

(4 + 4) +*4 » 3 x 4 
* # 


A 


B 


*C 


b 


, E 


0533 • 


ERJC 


1 

1 * . 


• 78 * 




• 


> 




• / 



▼ 



T* 
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(The questions below. constitute a proof that 6 x 23 • 168.) 

J.st step: 6 x 28 - 6[(2 x 10) ♦ 8 jt 1)]- '<•. 

■'V' ' 

6 x 28~^[6 x (2 x' 10)] + (6x (8-*-l)] *A B C D E 

» 6 x 28 - [(6 x 2) x 10] +. [(6 x 8). x 1] A *B C D E 

6 x 28 - (12 x 10) + U8 x 1) ■ 1 A B C D *E 

A 

6 x' 28 - 120 + : A *B C D *E 

• * « 

Last step: - 6 x 28 » 168 , . • , 



0534 

0535 

0536 
0337 



j 

1 

.1 



THE STUDENT MILL ANALYZE A SET OF PROPOSITIONS ABOUT A SET OF HUM- a 0190 
BERS BY; SELECTING A PROPOSITION WHICH IS A COMPLETE STATEMENT 

ABOUT THE SET. . * * * * 

1 

1 . 1 ^ ‘ “ • 

2. 3,5 . ' • \ - - • 

3. 7,9,11 * ' . 

4. 13, .15, 17, 19 

5., 21,23,25,27,29 ^ ✓ 

* ) 

Given the triangular arrangement of odd nuabers above which state- 0544 
ment. below is true for t^he- array if extended. ; 

a. .The sum' of the first N odd nuabers is the square of N. 

. b. the sum of any number of odd numbers is the cube of a 

number. . "" 

# c. the sum of any line of even numbers belonging to the array 
above is the number of elements to the third power, 
d. the sum of the first- N number of lines in the array above * ’ 

. is the same as the sum of the first N odd numbers. 



til 



THE STUDENT WILL ANALYZE AN ILLUSTRATIVE EXAMPLE OF THE REASON- 
ABLENESS OF A FAMILIAR ALOGRITHM BY SELECTING THE DEMONSTRATION 
WHICH IS ; 

1. COMPLETE (NO STEPS OMITTED). 

- 2. ORDERED (LOGIC ALIA’ DEVELOPED). 

3. CONSISTENT WITH PROPERTIES OF WHOLE NUMBERS, AND THE’ 
NUMERATION SYSTEM. 



0192 



O 
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T9 
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Directions: 



Select the illustrative example of the 
familiar alogorithms which is: 

1. /^complete (no steps omitted) 

2. ordered (logically 'developed) 

3. consistent with properties of whole 
numbers and the numeration system. 



Y 



*b. 



c# 



1) 

2 

3) 

4) 

5) 

6 ) 
7 
8 ) 

1 

2 

3 

5) 

1) 

2 

3 

4 

5 

6 



33 45 



O 



98-32 



6 x 39 =» 



[3 x 10 ) (3 

(3 x 10 + (3 

>) + 



3 x 10) 



(3 



+ 

+ 

+ 



4x10)+ (3x10); + 
>) ■»•(■: 



(5*1) 

4 x 10) + (3 x. 10) ]> [ 

[4' + 3) x 10] + [(3 + 5) 

[7 x 10) + (8x1) 

78 



4 x 10) + (5 x 1)] 
5xl)+ (4 x 10)] 

* 1) + (4x10) 

(3 x 1) + (5 x 1)1 v 
(3 x 1) + (5 x l)j 

x 1] 






[9 x 10) + (8 jf 1)1 - [(3 

9 x 10) - (3 x 10)]. + [(8 x 
(9 -3) x 10] + [(8 - 2) x 1] 
(6 x 10) + (6 fc- 1) . . 

66 * 



x 10) + (2 x 1)] 
1) £ (2 x 1J] 



6 x [C3 x 10) + (9 x 1)]' 

[6 x (3 x 10),] + f6 x (9 x 1)] 
[(6 x 3) x 10] + [(54 x 1)] 

(13 x 10) + (54 x 1) — - 

180 + 54 

234 ■ 



d. 




- 32 



4387 ■ 
(32 x 
(32 x 
(32 x 
(32 x 



• (32 
100 ) 



100 ) + 
[(32 x 



1187 
30) + 



227] 



r 



32 x 
(32 3 



100) + (32 x ‘30)] + 227 
130 ). + 227 • 

130) + L(32 x 7) 

130) + (32 x flY) 

(130 + 7)] + 3 
137) + 3 




THE STUDENT WILL SHOW KNOWLEDGE OF GREATEST COMMON FACTOR AND LEAST 
COMMON MULTIPLE BY FINDING THE GOP AND LCM FOR GIVEN NUMBERS., 



U: 

V : 

0546 



0094 



w 






\ 
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The greatest corampn factor of 2 numbers must be no greater than 
the . 

a. greater of the two numbers. 

*b. l eB9er " *>wo numbers. 

c. product of the two numbers. 

d. both a and c 

e. none of the above ' 



The lowest common denominator for finding the sum of l/l5 and l/jZ' 
is . 

a. 2^ x 3^ x 5 

b. 72 x 15 



c. . 2x3x5 

3 2 1 

d. 2^ x 3 x 5 

’ t 

*e.‘ both a and d 



v I - ' 



THE STUDENT WILL EVALUATE A SYSTEM OF NUMERATION BY IDENTIFYING THE 
ADVANTAGES AND DISADVANTAGES WHICH WOULD. ARISE. FKOM ITS USE. ,' 4 

• , y 



The system of numeration which uses only the symbols below: 



Number 

1 


Symbol 

1 






% 


10 • 


r\ 


where. 


7 » 


mint 


100 


? . 


V 


50 « 




1000 - 
1000,000 


't 

% - - 


• 


' 234 “ 


i v u 



a. is difficult to use because too many different symbols are 

heeded. ‘ 

b. is egsy’to woi;k with became it uses! place value. * 

*c.; is difficult to use for representing large numbers. 

d. .-has the same advantage as ourdnumber system because it is 

based on ten. . . 

• * * \ . 



J 



■ \< 



■' o 
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0203 



0204 



0175 



0517 . 




• ’ A ' ’ i • ’ • • ’ • 

TOE STUDENT WILL ANALYZE SOME. ' NUMERICAL RELATIONSHIPS AND SELECT 0234 

ANSWERS FROM LISTS WHICH GIVE SOLUTIONS TO QUESTIONS INVOLVING 
TOE RELATIONSHIPS GIVEN. • 





a ■ .0 


Directions: 

Examples: 

a 


Illustrated, below is a new relationship and °what 
happens when you put certain numbers in the correct 
places. Find the relationship, then answer the 
items below. • 

3 

3 2 6 , . • . * 

4-19 '• 1 - 15 “7 K37 '• 

5 7 ‘ .5 • 

• 1 * # J ♦ 




, ' t 



In what base nrnot the numbers be for the relationship you discovered 0622 
to work? . . 



a. 2 

• b. 8 

c. 9 


\ , 

<3 

ii « 9 ** i 

V - A 


*d. 10 

e. 12 


■ , V ‘ . •. # \ 

r f ' g 

- # 0 * 




A 


6 

6 - 

5 


•. * 0623 

; , 7 ■ ■ 


a. 19 

• b. 66 
c. >30 
,*d. 36 


' .r> ■ • • 

• i * ■ ■ ■ 

0 • £> " 


e. 33 


, * m 


e 


■ «} 

»fc • ' * . * 

f * * 

% «• $ ; . 


12 . ' 

3 - 

1 . ■ • 


0624 

^ # 


a.- 12 ‘ 

' bi 9 
*c. 15 

d. 17 

e. 36 


* . * m \ 

0 “ 

* * 

\ "• / . • •• ' , ' ' 
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v TOE 'STUDENT WILL EVALUATE THE RESULTS OF CERTAIN DISCOVERIES IN 
MATHliMATICS BY IDENTIFYING THE MOST IMPORTANT OUTCOME, IN TERMS 
OF THE DEVELOPMENT OF MATHEMATICS, OF THAT DISCOVERY, 



The discovery of irrational numbers was important in the history 
of mathematics because 

a. a length was discovered which did not have an acceptable 

. number to go with iU ' 

b, portions of mathematics involving arithmetic calculations 
were neglected for centuries, 

*c. arithmetic was proven incomplete, 
d, the Greeks turned 'their attention to geometry, 



( THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF COMPUTATIONS 

IN- THE ROMAN SYSTEM OF NUMERATION BY FINDING SUM, ADDENDS AND 
DIFFERENCES IN THIS SYSTEM, 



Express this sum in simplest Roman numerals. XLVH CLXVI 

a. CLXXXIII < 

b. ' CCXWIII 

c. CCXXIII ’ , 

d. CLXWIIT 

*e. CCXXXIII * ■ - — 



i 



€• 



What are two addends in Roman numerals whose sum is CLXIV? 



a. 'CIX + Xl 
»b. XCII + LXXII 

c. CV + LXI 

d. XI * CLV 

e. CLXII + XII V' > 





i. 







v 



$6 



▲ 



0194' 



0551 



/ 



oiu , 



- i 

? 0399 

U 



0400 



*0 






\. ' 

. V 



Express 

MCDXCII 



81 



the following differences in simplest Roman numerals. 
- DLXXXVIII 



0401 





3* 


MCLXXVI 




b. 


MCDLIV 




*c. 


CM IV 




d. 


CMDLIV 


o 


e. 


MCDLIV 


r 


What is 


i 

the addend to which you would add MCCXXI 




MCCCXXXVIII? • 


. • 


a* 


mdxciii 

MXCIII \ ■ 1 V* 




b. 


\ 


c * 


DXCIII 1 




♦da 


DXVII 1 




ea 


DXCVIII \ 



0402 



i 



Source: Fonndatlons of Secondary School Math, Part I . Silver-Burdett, 
p. 29. 



THE STUDENT WILL DEMONSTRATE HIS UNDERSTANDING OF ROMAN NUMERALS 
IN A WORD PROBLEM WHERE BOTH TRANSLATION AND COMPUTATION ARE IN- 
VOLVED AND SELECT THE CORRECT ANSWER TO A QUESTION. 



0146 



A certain school was built in 1958, a church in MCMXXXIV, and a 
brarich post office in MCMXLIX. 



Which of thd three buildings is the oldest? 

■, l 

• \.y- 



a. 

*b. 

c. 

d. 
6 • 



school 
church 

post office ' 

church and post office and both are the same age 

school and post office and both are the same age 



040 ? 



IIIILC 



What is the difference in age between the two newer buildings? 
e* IX year* • * 

' b. XIV years < 

c. same age 
*d. XI years 
e. XVI years _ 



87 






0408 



* 



T 



3 



82 



. \ 



\ 



Rome was first settled around DCCLII B.C. One of the best known 
* of ancient buildings In Rome is the large, half-ruined Colosseum, 
-built around LXXV A.D. About how meny. years after Rome* was first, 
settled was the Colosseum built? . f ... 



0409 



a. DCLmill 

b. DCQXXVII 
*c. DCCCXXVIII 

d. DCCLLXXVII 

e. DCCCXXVII 



Source: Foundations of Secondary School Math. Part I. p. 29» 
Silver-Burdett 



GIVEN A DEFINITION OF A NEW TERM THE STUDENT WILL APPLY WHAT HE 0193 

KNOWS ABOUT THE PRINCIPLES OF ARITHMETIC TO THE DERIVATION OF W* 

SOLUTIONS WHICH THE TERM IDENTIFIES AS EVIDENCED BY HIS ABILITY 
TO SELECT A SOLUTION WHICH FITS THE DEFINITION. 



A perfect number is a number equal to the sum of all its factors 0550 

including one but excluding Itself. Which number below is a per- 
fect number. 

e. 6 

*-b. 28 ' 

c. 39 . . . 

d. 101 



THE STUDENT WILL APPLY HIS KNOWLEDGE OF. THE MEANING OF CLOSURE FOR . 0130 

A NUMBER SYSTEM UNDER AN OPERATION BY DECIDING WHETHER OR NOT A SET 
OF NUMBERS IS CLOSED UNDER A REAL OR A FICTICIOUS OPERATION. 







88 



\ 
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Given the following sets pnd an operation for each, 
are closed with respect. 'to the operation given? 



Which sets 



1 ) 

3 

4) 



A » |l,3,5? ?or multiplication 
B - f 1,3* 5 5 for addition 
C ».fodd numbers^ for multiplication 
D ■« \ odd numbers \ for addition 



a. 1 only 
*b. 3 only 

c. 2 and 4 

d. 1 and 3 

e. 1,2,3* and 4 



ti 



The operation star,*, is defined as 3*5 ■ 16. To star means to 
add the numbers and then double the answer.* Which of the follow- 
ing sets are closed with respect to star? 



3 



the set of whole numbers 

. a - 51, 3.5* ] 

3) C » £odd nymbfcrEn^ 



*a. 

b. 

c. 

d. 

e. 



1 only 
3 only * 

1 and 2 

2 and 3 ** 
1 and 3 



Source: Foundations of Secondary School Math, Part I . Silver-Burdett, 
Chapter 1. 



TOE STUDENT WILL BE ABLE TO RECALL THE GENERAL FORMS OF. -THE ADD- 
ITIVE PROPERTY OF ZERO BY IDENTIFYING AN INCORRECT FORM' FROM A LIST. 



Assuming n 0, which equation does 
A — identity element for -addition? 



NOT? i 



illustrate that 'iero is the 



a. 

b. 

c. 

d. 
*e. 



n + 0 
0 + n 
n =• 0 

n a n 
O' = n 



n 

n 

n 

0 

0 



4 

•n 






/ 



* i , 

purees Insight into School Ma^matics, SRA, Book 2, p. 54.- V 



0351 




0352 



0006 



0008 
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THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF THE PROPERTIES FOR 
ADDITION OF WHOLE NltfCESS BT IDENTIFYING THE ‘ NUMBER SENTENCE WHICH 

ILLUSTRATES A GIVEN PROPERTY. , ■ ^ ‘ . 

, \ * . # . 



'Which of the number sentences below illustrates the closure property 
for addition of whole numbers? * 

a. 7 + 0 - .7 , " /• ' 

t. (* + b) + (6 + 3) ■ (6 + 3) ♦ (» + b) 

*c. (9 + 3) +> 4 16 . 

d. 8 + 1 ♦ (2 ♦ 6j • 8. + (a. + 2) + 6 ’ 

e. (4 + a) + (b + 9) » (4 + 9) ♦ (a + b) • 



•\ 



I 



Which «f the number sentences below illustrates the identity 
element for addition of ^whole numbers? 



*a. 

b. 

c. 

d. 

e. 



7+0-7 



(a + b) + (6 + 3) - (6 + 3) + (a + b) 
(9 + 3) + 4 - 16 

[2 + 6 ) - 8 ■+ 1 (1 + 2 ) + 6 
(b + 9) - (4 + 9) 1+ (a + .b) 



Which of the number sentences ' below illustrates the associative 
property for addition of whole numbers? ' 



a# 


7 + 0 - 


7 . . 


b. 


a + b) 


+ (6 + 3) * 6 +J) + (a + b) 


Ca 


(9 + 3) 


+■4 - 16 


*da 


(8 + 1) 


+ (2 + 6) » 8 + (1 + 2) + 6 


e« 


(4 + a) 


+ (b + 9) - (4 + 9) + (a + b) 



<3 






Whi^ of the number sentences below illustrates -the commutative 
property for the addition of whole numbers? 



7 + 0 - 7 a . 

(a + b3 + (6 + 3) - (6 + 3) + (a + b) 
,(9 + 3 ) + 4 - 16 
(8 + l) + (2 + 6 ) *<8 + (l + 2 
( A + a ) + (b + '9) m C L + 9 1 + 



0128' 



03 if 



0342 



0343 



4 . 

P344 
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Which of the number sentences below illustrates the commutative 
and associative properties for. the addition of whole numbers? 

• a.. 7 + 0 - 7 

b. (a + b) + (6 + 3) - (6 + 3) ♦ (a b) 

b. (a’.+.b) + (6 + 3J * (6 + 3) + (a + b) 

c. (9 + 3) + 4 - 16 . • • ° 

d. (8 + 13 + (2 + 6) - 8 + (l + 2) + 6 

**e. Ik + a) + (b .+ 9) - (4 + 9) + (a* b) v 



i 

Source: Foundations of Secondary School Math, ^art I. Silver-Burdett, 



THE STUDENT WILL DEMONSTRATE HIS KNOWLEDGE OF THE PROPERTIES FOR 
ADDITION OF WHOLE NUMBERS BY IDENTIFYING THE PROPERTY ILLUSTRATED 
BY A NUMBER SENTENCE. 





Which of the properties for addition bf whole numbers is, illustrated 
by: 3 + (4 + 7) - 3 + (7 + 4)? 



♦a. commutative 

b. associative 

c. commutative and associative 

d. identity element ,, ’ $ 

e. closure 






Which of the properties for addition of 

by: 8 + 2 » 10 

» < 

a. commutative 

b. associative 

c. commutative and associative 

d. identity element p 
*e. closure 








whole numbers is illustrated 

i \ , 



% 





<> . 



03L5 



0129 



0346 



03>7 
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Which pi' the properties for addition of whole numbers is illustrated 0348 
by* (2 ♦ 3) ♦ (4 + 5) +. 6 - (2* + 4) + 3 + (5’ ♦ 6)? 

a. commutative » 

b. associative . > 

*c. commutative and associative ^ 

d. identity element ” s ' 

e. closure^ v 






,tr 



Which of the properties for addition of whole numbers is illustrated 0349 
by: b + 0 • b? 



a* commutative 
b. associative 

. c. commutative and associative 
*d. identity element 
e r closure 



Which of the properties of addition of whole numbers is illustrated 
by: at (b + c)yKH ■ (a + b) + .(c d)? 

a* cODuiutative 
*b. associative 

c. commutative and asaociative 

d. identity element 

e. closure ■ 



0350 



Source: Foundations of Secondary School Math. Part I, Silver-Burdett, 
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THE STUDENT WILL BE ABLE TO DEMONSTRATE HIS KNOWLEDGE OF THE FACT THAT 0064 
SUBTRACTION IS NOT ASSOCIATIVE BY IDENTIFYING A MATHEMATICAL SENTENCE 
AS ONE WHICH ILLUSTRATES. THAT FA(JT. * 



/ 

w 

The sentence a - (b - c)jf{ji -.b) - c can be interpreted to mean 






! \ 






a* subtraction la dot cownutative 

bv subtraction ia not distributive ** 

*c. ’subtraction is. not associative ’■ • 

d. subtraction is commutative but not ^associative % • 

e. subtraction is associative but not commutative ^ 
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Sources School Matheciatics I f chapter 2* 



no 



